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Watch the film thickness on your enameled wire. 





Uneven insulation will cause rejections 


THE INSULATION THICKNESS TEST is one of several Belden 


routine production tests which check enameled wire insulation 
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Operating a master micrometer in the Belden production control laboratory to 
check the performance of enameling machines 


CHECKING INSULATION THICKNESS WITH MASTER MICROMETER 


An insulation thickness test is a 
micrometer caliper measurement of the 
O. D. (Outside Diameter) of enameled 


magnet wire. 


The enamel film on the finer sizes of 
wire is only 1/5 of 1/1000 of an inch in 
thickness. Such an exceedingly thin film 
of enamel must be applied continuously 
to millions of feet of wire, without flaws 
or variation. Enameling machines, 
equipped with accurate controls, make 
this extraordinary achievement possible. 





Belden enameled magnet wire is 
inspected as it leaves the final baking 
stage and is spooled for shipment 


But even automatic machines must be 
checked for adherence to pre-set standards. 
Therefore, the output of the big enamel- 
ing machines in the Belden wire plant 
is tested with master micrometers that 
will detect the slightest variation in 
insulation thickness. 


Such vigilance in wire-making is 
characteristic of Belden manufacturing 
operations. It assures every Belden wire 
user that his coil windings will meet the 
most rigid specifications and service tests. 





Forty successive wire-drawing dies are 
used to elongate 1 ft. of 5 16-in. copper 
rod to 11,000 ft. of No. 40 wire 


Since the insulating film on enameled 
wire ranges from 1/1000 to 
2/10,000 of an inch in thickness, 
depending upon wire size, no wide 
latitude is permissible in the thickness 
of an enameled wire film . . . Hence, 
there is a continuous check in making 
Belden enameled wire to assure uni- 
formity of insulation thickness. 


UNIFORM INSULATION THICKNESS 

Variation in the thickness of the 
insulating film on enameled wire will 
cause many coil winding troubles. 

If there is variation in insulation 
thickness, it is difficult to produce 
multiple windings of uniform size and 
characteristics. Unless all coils wind 
up evenly, the coil winder cannot 
insert his insulating paper between 
layers without troublesome wrinkling 
and deformation of the coil. 


Variation in insulation thickness 
results in uneven baking of the insu- 
lating film. This, in turn, causes 
undesirable variation in the flexibility 
of the enamel film. 


A film of uneven thickness will 
be substandard in abrasion resistance 
and breakdown voltage. 


Belden enameled magnet wire has 
BALANCED insulation. Not only is 
its insulation thickness uniform . . . 
the insulating film has a balanced 
combination of good qualities, such 
as abrasion-resistance, flexibility, ad- 
herence, aging quality, solvent-resist- 
ance, etc., which reduce your 
OVER-ALL winding costs and in- 
crease coil dependability. 

Specify Beldenamel on your next 
order, and note the difference. 


Belden 


MANUFACTURING COMPANY 
4633 W. Van Buren St., Chicago 





Manufacturers of 
Beldenamel e Silkenamel e Cotenamel 
Glass-enamel e Celenamel @ and Formvar 


Further data on tests and instruments for rating characteristics of Balanced insulation sent on request. 
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(/ HEN they mounted these New Departure Self-Sealed ball bearings 
re has 


on their blower shaft for testing, the Allen-Billmyre Company of 
only is 


South Norwalk, Conn., were looking for bearings that would give them 
dependable, long-life operation minus the cost and bother of frequent 


lubrication. 
More than 15,000 hours, 24 hours a day, at nearly 10,000 r.p.m., or 
the equivalent of over 6 years normal operation, with the bearings still 
going strong, demonstrated beyond doubt that they had found what they “Sealed!” is the title of an 
: * " intensely interesting booklet de- 
wanted in these pioneer Lubricated-for-Life bearings. scribing the development and 


a id : ; 3 many uses of the self-sealed bear- 

Remember: When it’s a matter of bearings, New Departure engineers ing pioneered by New Departure. 

‘ ‘ = . o : Booklet D-14 free upon request. 

are always “at your service.” Nothing rolls like a ball. dae 


Departure, Bristol, Conn. 


" | NEW DEPARTURE 


onmver PIONEER OF THE SELF-SEALED BEARING _...; 


request. 
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The streamlined similarity of these Alcoa Alumi- threads, upsetting or spinning. The process is 
num impact extrusions brought them together for high speed, low cost production at its best. 
this “family” portrait. Normally, they’re total Tolerances are close, with Alcoa impact ex- 
strangers, for they go into products of a number trusions. The metal is uniform and dependable, 
of manufacturers, but they have many things and mechanical properties are good. Walls can 
in common. be thinner than bottoms and, on certain types, 
Alcoa impact extrusions are produced, in re- walls can be ribbed. Parts can be quite compli- 
markably complete form, with a single wallop cated, so many assembly and finishing operations 
of the press. Often, only a few simple steps are are eliminated. ALUMINUM COMPANY OF AMERICA, 


needed to complete them; trimming, cutting 2179 Gulf Building, Pittsburgh, Pennsylvania. 


1S THRIFTY USE ALCOA ALUMINUM WISELY 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 232 Madison Ave., New York, N. Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20th, 1934, Vol. 26, No. 4. 
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Dictaphone’s new Cameo dictating machine. 


Dictaphone’s dictating and transcribing machines 
first employed Aluminum sand castings to obtain 
compactness and light weight. Then, as produc- 
tion schedules called for larger quantities, the 
switch was made to Aleoa_ permanent-mold 
castings. 

No changes in design were required. A few 
minor changes, however, enabled them to take 
advantage of the closer dimensional tolerances. 


And, within a year, the savings on machining and 


iT §S$ NEVER COSTLY FTO USE 
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finishing thus obtained more than paid for the 
mold equipment. 

It’s easy to make the change to Aleoa Alumi- 
num permanent-mold and semi-permanent-mold 
castings. You get high production at relatively 
low cost. You save on machining and finishing, 
because dimensional tolerances are close. The 
metal is sound and strong. Surfaces are smooth, 
taking a fine finish. ALUMINUM CoMPANY OF 


America, 2179 Gulf Building, Pittsburgh, Penna. 


ALCOA ALUMINUM RIGHT 


PS 









Ke) ee 
HIGH MAGNETIC 


ARMCO ELECTRICAL 
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SHEET STEEL 





THE GOING’S FINE!... LHIS WAY 


® Good-looking casings may help you 
sell motors or other electrical equip- 
ment, but whatisinside keepsthem sold! 
Here is where Armco Electrical Sheets 
give you a head start on competition. 

For years Armco Electrical Sheets 
have been noted for their excellent 
magnetic properties, flatness and — 
this will make your shop superintendent 
nod his head — uniformity. Correct 
analysis and good ductility are the 





same sheet after sheet and shipment 
after shipment. This assures you of 
smooth-flowing production and, just 
as important, equipment that consist- 
ently delivers peak performance. 

This high uniformity is no accident: 
Patient, tireless researchand more than 
30 years of manufacturing experience 
concentrated exclusively in one plant 
have been combined to produce sheets 
that bring you real savings in time and 
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money all down the line. Ahighstacking 
factor, fast, clean punching, and easy 
assembling are advantages you want 
and get with Armco Electrical Sheets. 

Whatever you make in the way of 
electrical equipment, there is a proper 
Armco grade for you. We'll be glad 
to work with you in producing equip- 
ment your customers will buy — and 
buy again! The American Rolling Mill 
Co., 2071 Curtis St., Middletown, O. 


ELECTRICAL SHEETS 


















tacking 
id easy 
u want 
Sheets. 
way of 
proper 
ye glad 
equip- 
— and 
ing Mill 


own, O. 


ER 1940 





THAT INCREAS 
ast E Yo 


To 
root 


as 
PLACE PHILLIPS SCREW ON 





ae 
em, SMOOTH OFF THOSE BURRS END OF POWER DRIVER: 
NOW SEND ASSEMBLY “> OWITH A FILE BRING UP_TO WORK 
TO HAVE THAT o 
SCAR REFINISHED af YOU DID 
) 7? WHOOPS! GO BACK AND 
) g° THE DRIVER JUMPED START AGAIN DRIVE FAST} WITH ONE ze 
of FROM THE SLOT 7 HAND STEADYIN oo? DRILL PILOT HOLE 
On eeee re ON YOU'RE OFF THE VSS = o* FORIS{OTTED SCREW 
—= ’ » 
a « ROAD — THE SCREW'S . BRING SLOTTED SCREW 
TOO BAD. %, CROOKED . 1 UP TO PILOT HOLE 
SCREW WON'T GO . . < 1 
ANY FURTHER PHILLIPS SCREWS SET 4 . Se 4 
UP TIGHT FOR BETTER * YY 


FINISHED JOB 
FUMBLE THE SCREW 
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‘WITHA HAMMER SLOTTED SCREW 





Phillips Recessed Head Screws cut assembly time an average of 50%. Driver and screw 
fit— no driver slippage with power drivers, more contact for easier turning, no burrs. 
Phillips Screws set up tighter without pilot holes, and with no danger of split heads. 

How much would a 50‘; saving in assembly time mean in your plant? Add the saving 
in number of screws used (or smaller, lower-cost sizes), the elimination of expense for 


locking devices and the freedom from returns due to loosening of the product in use . . 





and you'll see why thousands of manufacturers find it costs less in both time and money 


to use Phillips Screws. 


PHILLI PS RECESSED HEAD SCREWS... ° 
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UL. S. Patents on Product and Methods Nos. 2,046,343; 2.046.837; 2,040,839; 2,046,84¢ 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents 
> 
ending. 





American Screw Co., Licensor, Providence, R.1. The Lamson & Sessions Co., Cleveland, Ohio Russell, Burdsall & Ward Bolt & Nut Co. Port Chester, N.Y. 
Continental Screw Co., New Bedford, Mass. National Screw & Mfg. Co. Cleveland, Ohio Scovill Manufacturing Co., Waterbury, Conn. 
Corbin Screw Corporation. New Britain, Conn. Parker-Kalon Corporation, New York, N.Y. Shakeproof Lock Washer Co. Chicago, Ill. 


Pheol! Manufacturing Company, Chicago, Illinois 
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MAGNETIC 


ARROW—Ha&H - 


No. 1, 2 and 3 Sizes 
142 H. P. - 110 V. 


AT Ce ETT 


to 50 H. P.-550V. 
polyphase 


You build into your machines every tested aid to assured 
performance. Make sure of it at the starting - point! — the motor 
starting SWITCH. The starters illustrated here give tested pro- 
tection to motor, machine and operator. 50 years of fine 
switchmaking culminate here, — in soundness of principle, 
precision of mechanism, convenience of operation. 

The line provides for local and remote control. Local 
control starters may be operated from remote points through 
Push Button Stations or other master devices, as well as by the 
push buttons at the starter. This permits handy control of 
mechanical linkages involving separate functions or sequences 
of machine operations. 


al 
a ail 


STARTERS 


FEATURES: ACROSS-THE-LINE TYPE (TYPE MC); HAND 
RE-SET, LOCAL OR REMOTE CONTROL. UNDER-VOLTAGE RE- 
LEASE; OVERLOAD PROTECTION BY INTERCHANGEABLE 
THERMAL HEATERS OF THE BI-METALLIC TYPE, ACCURATELY 
CALIBRATED FOR ANY SIZE MOTOR WITHIN RATED CAPACITY. 
SINGLE OR POLYPHASE: 110, 220, 440, 550 VOLTS; 25, 40, 50, 60 
CYCLES; OTHER FREQUENCIES IF SPECIFIED. STANDARD HOUS- 
ING: STEEL BOX, MACHINE GRAY FINISH. ALSO WEATHER- 
PROOF AND SPECIAL HOUSINGS FOR HAZARDOUS LOCATIONS. 

Catalog No. 8-M brings descriptions and data you'll want. 
And please make use of our Free Engineering Service for prac- 
tical arrangements of ARROW-H & H Standard Units to meet 
your special problems in motor control. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S. A. 
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EERLESS PERFORMANCE 


COMES WITH SKF 
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SKE ON PEERLESS MOTORS 
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wo manufacturers, no longer marking time, 
“ march on to new triumphs of production . . . of 


motors for machines that create other machines... of 





motors for air-conditioning systems ... of motors for 





HAND every conceivable type of unit that must be driven. 
GE RE- 
,EABLE ; 
LATELY And Peerless, knowing full well that all these motors 
ACITY. ~ f mooth-r i rell- designed arings 7 
a call for smooth-running, well-designed bearings, BUILT BY THE PEERLESS ELECTRIC CO. 
HOUS- makes a point of selecting SSUG/F Bearings. That’s why 
a the armatures of Peerless motors are always properly 
1 alnie aligned... why the cost of maintaining Peerless motors 
or prac- is always down ... why Peerless motors stick to the 
‘Oo meet . . 

job. You can obtain peerless performance, too, by 

making SolG{P’s your next bearings. 

1653 

_ S. A. 





S30SP INDUSTRIES, INC., PHILADELPHIA, PA. BALL & ROLLER BEARINGS 
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EFFICIENCY 


Approximately 95% — Varies with size and 
loading of regulator. 


RESPONSE 


5 cycles for maximum load change. 14 cycles 
for maximum line voltage change. 


ACCURACY 


Plus or Minus 2 of 1% is standard. Greater 
accuracy is available on special order. 


WAVE FORM 


No distortion of wave form. 
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U. S. PAT. NOS. 
1,963,800 
1,782,387 
2,113,424 
2,113,425 
2,152,591 






















Lock Washer 


Gey Can't Come Uf/ 
| “LOCK WASHER ASSEMBLY SCREWS 


Faster Assembly Speed up production —save money! 
Fasi er Hand lin Gg Meet delivery schedules and reduce 
production costs by changing to 
HOLTITE “Lock Washer Assembly” 
screws — the modern method of fastening. Both lock washer 
and screw are pre-assembled ready for application — the lock 
washer cannot come off. Stop waste of lock washers and hand 
assembling time. Keep inventories automatically balanced. 
Reduce labor costs. Effect greatest locking efficiency. Test 
these cost-cutting fastening units in your assembly. You'll find 
definite savings plus tighter connections. Send for 
samples. Furnished with HOLTITE-Phillips 
Recessed heads and slotted heads. 


Sill 
Mecetoed an one wal HO L 4) {T E 
“LOCK-TITE’ SCREWS 


Another HOLTITE fastening innovation —a 
screw and lock washer in ONE PIECE! As 
the lock washer is an integral part of the 
head, all lock washer assembling difficulties 
are automatically eliminated. This newest 
and efficient fastening device saves time, 
waste and money. “LOCK-TITE” screws 
are made to fit the specific needs of 






























No Time Wasted putting 
lock washers on screw 























Con be used to Astemetic user. Let us know yours. Send for samples. 
Hopper Feed Drivers 
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ma Sek: Patents 
A Pending 
Prevents wasted lock- Self-balanced inventories Furnished with HOLTITE- 


washers—real savings — simple stock control Phillips or slotted heads 





New Bedford.Mass...Warehouses at Detroit & Chattanooga 
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M&W DEVELOPS NEW FINISHES for SPECIAL NEEDS 


@ in any other white, and the excellence 


NEW LACQUER RESISTS 
PERSPIRATION 


Human perspiration consists of an 
aqueous solution of salt, uric acid, and 
certain other organic and inorganic com- 
pounds. It quickly destroys ordinary 
lacquer, so that metal objects that are 
constantly handled, such as flashlights, 
pencils, compacts, lipsticks, ete., will 
soon Jose their finish unless it is spe- 
cially protected. 

M&W recently developed an improved 
clear lacquer that is resistant to per- 
spiration and will protect either finished 
metal surfaces or lacquer enamel coat- 
ings from the corrosive effects of per- 
spiration for long periods of time. It is 
light in color with good outside weather 
resistance, adhesion, and color retention. 


This new lacquer can be applied by 
either dipping or spraying and is sup- 
plied in both high gloss and flat finishes. 


NEW ENAMELS MEET 
INFRA-RED BAKING SPEEDS 


To permit manufacturers to take full 
advantage of the high-speed features of 
infra-red baking, M&W has developed 
two new lines of finishes specially for 
use with this process — Raydur Baking 
Enamels, which give smooth glossy 
coatings, and Raydur Duart Wrinkle 
Enamels. 


Both of these Raydur finishes will bake 
hard and durable in 15 to 20 minutes 
under adequate infra-red heat and can 
be handled for assembly a half an hour 
later with little danger of marring. Both 
can be used on most metals and on 
Bakelite. 


Raydur Baking Enamel can be supplied 
in high gloss and semi-gloss smooth 
fintshes and Raydur Duart Wrinkles in 
grades to form fine, medium, and coarse 
wrinkle patterns. Both types are fur- 
nished in black, white, and most colors. 


HEAT-RESISTANT FINISHES 
IDEAL FOR STOVES 


To help in building business, the finish 
of a stove or range must not only at- 
tract the buyer in the show room, but 
it must also stand up under the punish- 
ment of kitchen service. M&W Codur 
Stove Enamels have been specially 
developed to do Doth of these things. 


The beauty of these enamels lies in 
the depth and smoothness of their gloss 
and the cleanness of their colors. Lay 
a panel finished with Codur Gloss 
White Stove Enamel on a stove finished 


( Advertisement) 
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of the M&W finish will be immediately 


apparent. 


M&W Codur stove enamels are also 
furnished in tints to match porcelain 
enamel as well as in white, creams, 
greens, and other popular shades. 


Codur stove enamel is exceedingly hard 
and tough. An especially severe test is 
the following: 

Heat a test panel to 200° F. and then 
allow the fumes distilled from a mix- 
ture of tallow, lard, and Crisco to con- 
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dense on the finish. Most finishes will 
soften noticeably under this treatment, 
but not M&W stove enamels. 


Yellowing under continued heat is a 
common failing of white finishes, but 
Codur stove enamel will withstand 
120° F. for 8 hours without noticeable 
discoloration, and a special “high-heat” 
M&W gloss white will withstand 425° 
F. for 12 hours. 


These enamels are quick baking—5 to 
45 minutes, depending upon temper- 
ature and type of oven—and they are 
suitable for use in conveyor ovens. 
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OF BEATEN METAL 


e@ Ever since the Bronze Age, the 
lovely sheen of hammered silver, brass, and copper has capti- 


vated the eye of man. 


With HAMMERTONE, the newest of M&W novelty finishes, 
you can now give your products this ever-favored finish at very 


small cost. 


Hammertone simulates beaten metalwork so closely that you 
have to feel it to be undeceived. It is supplied in silver, copper, 
and other ornamental colored metals and can be applied to all 
metal surfaces and to bakelite moulded products. 


It is easily applied uniformly even by inexperienced spray 
men, and bakes in one hour at 250° F. The coating is lustrous, 
tough, and durable. It is suitable for use on all types of metal 
novelties, heating units, air conditioning equipment, metal furni- 
ture and cabinets, bakelite radio cases, and many other products. 


Full information furnished on request. 


WMans and Waldasttin Co. Niwatk-M-9- 


Branch Offices and Warehouses... 


1658 Corroll Ave., Chicago 1228 W. Pico Bivd., les Angeles 


MEWMEWEEEME PIONEERS IN PROTECTION 
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FREEDOM in DESIGN 


No design need be limited to standard Steatite Ceramic parts. You can find 
almost any desired physical characteristics among the many AlSiMag “bodies” 
In quantities, custom-built AlSiMag parts impose no cost penalty—often save 
their cost by speeding assemblies— give a bonus in longer, more efficient service. 


@ } 


l Mi A FROM CERAMIC HEADQUARTERS 


Trede Mark Reg. U.S. Pat. On. 


AMERICAN LAVA CORPORATION * CHATTANOOGA ° TENNESSEE 


CHICAGO - CLEVELAND + NEW YORK + ST LOUIS » LOS ANGELES + SAN FRANCISCO + BOSTON + PHILADELPHIA « WASHINGTON, DC 
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STOP YOUR BOLTS, NUTS AND SCREWS 
FROM LOOSENING with EVERLOCK WASHERS 














Tou can avoid the costly annoyance of loosened parts by using EVERLOCK 


WASHERS in your assemblies ... The powerful spring tension of every EVER- 


Washer Tongue Detail LOCK WASHER tongue coupled with the bite of its teeth, does the job more 





thoroughly than other types of fasteners . . . Pictured is an enlarged EVERLOCK tongue and a few 
of the different types that are used by the millions on a vast variety of products . . . Service calls due 
to loosened nuts, bolts and screws on equipment where EVERLOCK WASHERS are used, is unknown 
.. There’s an EVERLOCK WASHER of the correct type and size for every purpose. 
Immediate Debiveries 
OFTEN OTHER WASHERS HAVE BEEN TRIED, NOW EVERLOCKS ARE SPECIFIED 


THOMPSON- BREMER & CO. 1640 W. HUBBARD ST., CHICAGO, ILL. 
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ELECTRICAL INSULATION 
Many different grades of For- 
mica sheets, tubes and rods are 


“ made to suit various electrical 


requirements. From these fun- 
POWER DISTRIBUTION 






damental shapes parts of all 
varieties are fabricated to the 
users’ blueprints. 


In distribution systems for elec- 
tricity, Formica is used for 
panel boards, circuit breaker 
barriers, bus bar insulation, tub- 
ular insulation and also ma- 
chined parts for terminals. 





RADIO INSULATING PARTS 


In radio, sheet stock and 
punched parts are used for tube 
bases in receiving and transmit- 
ting sets as well as for terminal 
strips, sub-panels and similar 
uses. Plain and threaded tub- 
ing is used for inductances. 





X-Ray material is carefully pro- 
duced in the Formica factory to 
avoid opaque spots when used 
for cassett covers. It is also 
used for bucky diaphragms and 
instrument panels. Tubing is 
used as a conduit for leads on 
X-Ray machines. 





ORMICA 
FOR MANY USES IN INDUSTRY! 


“ AVIATION 


Manufacturers of airplanes use 
Formica control pulleys, Fair- 
lead bushings and machined 
parts, where lightness, strength 
and stability of dimensions are 
required. These parts are con- 
stantly tested under Army and 
Navy specifications. 


TRUCK TIRES 


Non-metallic, floor-saving tires 
for factory trucks are available 
in Formica. Because of their 
chemical inertness they are used 
in chemical plants where other 
tires can’t stand up. 


CHEMICAL INDUSTRIES 


The chemical inertness of For- 
mica makes it suitable for many 
uses in equipment for handling 
chemicals. It is unaffected by 
petroleum and is used for pump 
vanes and valves in refineries. 
There are special grades to re- 
sist both acids and alkalies. 


DECORATIVE SURFACES 


Formica decorative sheet is 
made in many colors and pat- 
terns and is used for table tops 
because it will not spot, stain, or 
crack. Its smooth surfaces make 
it ideal for inspection tables in 
textile mills. 


@ The Formica factory at Cincinnati is one of the largest units in its industry and in 
addition to manufacturing equipment has a large installation of fabricating ma- 
chinery so that buyers who wish to get parts finished and ready for assembly can 
have them machined to their blue prints. 
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Ask for the Formica data book. 


THE FORMICA INSULATION CO., 4615 SPRING GROVE AVE., CINCINNATI, 0. 





About 35 years ago, the first electric range was 
built in the United States. That range was wired 
with G-E Deltabeston Range Wire. 


As electric ranges were improved in styling and 
efficiency, Deltabeston Range Wire kept pace. 


Today G-E Deltabeston Range Wire is used in 
more electric ranges than is any other type of 
wire. Deltabeston leads in the field of electric 
range wiring because of its outstanding quality. 


Deltabeston is insulated with asbestos, purified 
by a painstaking, thorough process. The purified 
asbestos is ‘‘felted’’ onto the conductor by a 
unique and patented method. The bond is tight 
—the conductor always concentrically covered. 
Deltabeston Range Wire offers you clean and easy 
Stripping which saves time and helps to cut costs. 


PROGRESS 


It can be supplied with copper, nickel, or monel 
conductor. 


Non-returnable metal reels in individual rein- 
forced cartons make Deltabeston Range Wire 
simple to handle. This type of packing is exclusive 
with Deltabeston. 


All General Electric Merchandise Distributors 
and all Graybar Electric Company branches sell 
G-E Deltabeston Range Wire. 


Why don’t you send for a free bulletin now? 


Section Y-0160 Appliance and Merchandise | 
Department, General Electric Company, 
Bridgeport, Connecticut. 


Send me the free bulletin on Deltabeston 
Appliance Wires right away. 


Name 
Address ie 
a ae en 
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SIRENG 


How to Put Both Into 
Your Shipping Box 


From the Packaging Laboratory has 
come a long line of successful shipping 
boxes, engineered for brilliant “‘safety 

5 ¢ 
records,” incorporating ideas that 


make sales. A surprisingly lagg 


portion of today’s business 


to H & D for ship e that have 


strength piigetfow manship. This unus- 
ual re of performance means some- 
thing 0 you. Ittells how you can get both 
vital elements in your shipping box. 
Write today for your copy of ‘“‘Close- 


Ups of Successful Shipping Boxes.” 


SEND FOR | 
THIS BOOK | 


4 


G Re D AUTHORITY 
e e & ON PACKAGING 
HINDE & DAUCH ® Executive Offices, 4007 Decatur St., SANDUSKY,OHIO 


Factories in Principal Cities @ Canadian Address: Toronto, Ontario 


ELECTRICAL MANUFACTURING, OCTOBER 1940 





BER 1940 


Lightship .. 


A, Fairlead, sawed, drilled, 
countersunk and counterbored. 


B. Switch lever, sawed, turned, 
drilled, milled and assembled. 


C. Insulators, sawed, drilled, 
tapped and milled. 


HE eyes, ears and voice of ships that 

guard the sea need dependable insula- 
tion. Synthane is used in lights, fog signals, 
radio beacons, radio sets, and submarine 
oscillators—because it is a dependable 
electrical insulator. 


Syothane also possesses a combination 
of many other desirable mechanical and 
chemical properties indicated on the back 
of this advertisement. It is light in weight 
(half the weight of aluminum), structur- 
ally strong, hard, dense, easy to machine, 


Bakelite — 


- always on duty ...in storm or calm 


resistant to the corrosive influence of sol- 
vents, gases, petroleum products, water 
and many acids and salts. 


Synthane’s unusual combination of 
properties has helped make hundreds of 
products and parts better, faster or lower- 
priced—as for example, the three parts 
illustrated at the left. 


If you have an application in which you 
instinctively feel Synthane may be helpful, 
please do not hesitate to write to the— 
SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


laminated 


TECHNICAL PLASTICS 
SHEETS - RODS - TUBES - FABRICATED PARTS - SILENT STABILIZED GEAR MATERIAL 











SYNTHANE Bakelite-laminated is a uniformly dense, 
solid material produced by the application of heat 
and pressure to layers of paper or fabric impregnated 
with a Bakelite resinoid. See forms available below: 





































7 briefly, you have the reason Synthane is so widely 


applied, the reason new uses for it crop up almost daily. 


Here are a few of its combined properties: 


LIGHT BUT STRONG—Synthane has about half the weight of aluminum 
yet it is hard, dense, and strong structurally. Tensile strength, 


for example, 7000 to 12,500 Ibs./sq. in. depending upon grade. 


EXCELLENT DIELECTRIC-—Synthane is probably better known for its 
electrical properties than for any other. Its combination of high 
dielectric strength, low dielectric constant, low power factor 
and low moisture absorption is indispensable to the radio and 


electrical industries. 


CORROSION RESISTANT—Synthane has been found effective in resisting 
many acids, salts, gases, petroleum products, solvents and corro- 
sive waters. This has led to numerous new applications especially 
in the rayon, petroleum and electro-plating industries. Our 


laboratory will cooperate in probing these applications. 


EASY TO MACHINE—One of the most useful qualities of Synthane is 
its machineability. It can be easily sawed, drilled, milled, turned, 
bored or threaded and lends itself readily to high speed pro- 
duction methods such as punching and automatic screw machine 
operations. If you are not equipped to, or don’t want to machine 
Synthane yourself, our specialty department will handle your 


work for you quickly and economically. 


THE LIST IS LONG-—Synthane has many more properties—minimum 
cold flow, good appearance, resistance to heat or cold, resistance 
to abrasion—and so on. Tell us your application and we'll tell 


you how and how much you can profit by using Synthane. 





TECHNICAL PLASTICS 


SYNTHANE CORPORATION, OAKS, PA. 


Representatives in principal cities 
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Sure you were! (Smarter than today’s kids, 
mebbe?) But your mother likely made your 
breakfast toast for you over a hot stove... 
while today’s youngsters make their own in 
an electric toaster. And a lot of them will 
eat a dinner that was cooked on an electric 
range. (But you didn’t, did you?). .. . Such 
are the changes for the better that have come 
with electric heat during the past 30 years, 
since Chromel heating elements made it all 
possible. And just as heating devices them- 
selves have greatly improved through the 
years, so has Chromel. You never have had 
any fears about the performance of a device 
that is Chromel-equipped. You just know it 
will deliver the goods. The heating appliance 
industry knows this, too, and so most of your 
appliances come to you with Chromel ele- 
ments. .. . The smart kid grew up to be a 
smart appliance dealer, who told the jobber- 
salesmen: “See to it that these devices have 
Chromel elements” . . . 


HOSKINS MANUFACTURING CO. 


DETROIT, MICHIGAN 
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Involving Specially Designed 
Fractional Horsepower Motors 


Some Examples of the Specialized Work of The Black & Decker Electric Co. 


ies a 





FOR AN INDUSTRIAL VACUUM CLEANER: (above) A specially designed 
Universal motor with long shaft extension to accommodate staged 
turbine fans. Can be adapted to any application moving air at high 
velocity. Ratings from 34 to 114 H. P. at 7,000 R. P. M. 


DESIGNED TO PREVENT 
EXPLOSIONS: A _ 12- 
volt, direct current, 
explosion-proof 
motor for battery 
operation on motor 
boats or in any haz- 
ardous location. Also 
manufactured in other 
voltages up to and in- 
cluding 250. Rated 14 
HP. at 1,750 KR-P.M. 





FOR AN AUTOMOBILE HOIST: (above) A _ spe- 
cially designed 6-pole Universal motor for 
vertical mounting. Ventilated but protected 
against dirt and moisture with a splash guard. 
Useful where high power without excessive 
bulk or weight is required. Develops full 2 
H. P. at 4,000 R. P. M. 





Specially Designed to Solve Special Problems 


Above are the solutions to some motor problems which problems—and helping design the motors into the driven 
could not be solved with standard, stock motors. These units in a way that makes for effective product appearance 
manufacturers needed motors of special design, to do a_ and high operating efficiency. 

' special job especially well. So they came to Black & Decker [f you have a product engineering problem, involving a 
—a motor manufacturing organization with a product fractional horsepower motor of special design, remember 
engineering slant. that such problems are our specialized business. Write 
Frankly, we make no stock motors. Our engineers work to us, and a member of our product engineering staff will 
directly with engineering departments of electrical manu- get in touch with you at once. Address: The Black & 
facturers—developing special motors to meet special Decker Electric Company, Kent, Ohio. 


: BLACK & DECKER 





Specialists in the Design and Application of 


FRACTIONAL HORSEPOWER MOTORS 
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IF the machine designer provides adequate ———~ | 
protection for the bearing, protection against | 
dust, moisture, and loss of lubricant, that bear- | 
ing will not only serve a longer useful life but 1) 
“ it will reduce maintenance cost and increase 
the efficiency of the machine as a whole. | 
a -— i) 
er Providing the small space necessary for a 
“tl good oil seal will add a great deal to the satis- 
& faction of the future user. 


Years of severe service under all sorts of dif- PATENTED 


ficult operating conditions have proved that 

Chicago Rawhide “Perfect” Oil Seals provide ; 

the best protection any bearing can have. Ask CHICAGO Ne HIDE 
, Chicago Rawhide engineers for their advice in MANUFACTURING COMPANY 


applying Perfect” Oil Seals to your equipment. 1286 ELSTON AVENUE * CHICAGO, ILLINOIS 
PHILADELPHIA © CLEVELAND * NEW YORK ® DETROIT 
BOSTON ° PITTSBURGH ® CINCINNATI 


61 YEARS MANUFACTURING QUALITY MECHANICAL LEATHER GOODS EXCLUSIVELY 
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blower Wheels 


A STURDIER WHEEL . . WEIGHING 30% TO 50% LESS THAN OTHER WHEELS 


OF COMPARABLE DESIGN . . DEVELOPING 25% TO 60% MORE AIR 


THAN 


CUP TYPE WHEELS . . AT THE LOWEST PRICES EVER OFFERED! » » ~» 


Here is EXACTLY what we believe every user 
of blower wheels has been looking for 

a MUCH better wheel at a MUCH lower price. 
In this new and unique design (patents applied 
for) Torrington engineers have produced 

in both steel and aluminum a super- 
smooth running wheel of exceptionally light 
weight, extreme rigidity and high efficiency. 
Several sizes are already available . . . and 


this new Torrington AIROTOR Blower Wheel 
will soon be in production in ALL sizes 
both single and double widths. 


Truly revolutionary in its design, this wheel will 
improve the operation of your unit, cut your 
costs, and increase your profits. Write TODAY 
for complete specifications, performance data 
and prices. 
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shaped 
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(left) 
Discharge end of 
NAFM code method 
of test showing coni- 
cal damper on plug 
creating static resist- 
ance and manome- 
ters for measuring 
static and velocity 
pressures. 


(right) 


Blower wheel end of 
NAFM code method 
of test, showing in- 
struments for deter- 
mining horse pow- 
er input and speed. 
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Switeh Manufacturer 


Takes Advantage of Mallory 


Alloy’s Unique Combination 


Conduetivity 
and Spring Qualities 


Here was a job that called for qualities in a 
metal that seemed almost impossible to com- 
bine. These spring contacts, working under 
heavy pressure had to afford the high conduc- 
tivity of pure copper, and still provide excellent 
hardness and fatigue resistance. 

All of the previously tried alloys failed in one 
respect or another. Then Mallory was brought 
into the picture. After exhaustive research and 
severe life tests, Mallory solved the problem 








with Mallory 100 Metal. If you have a metal- 
lurgical problem to solve, remember that no 
small part of Mallory’s service is the assistance 
of expert me tallurgists. When they know your 
problems, you can “be certain that their knowl- 
edge and experience will disclose the right alloy 
for the right job. 


And, of course, Mallory has the right electrical 
contact for every service where a current must 
be made or broken. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 


Cable Address—PELMALLO 


Check these properties of Mallory 100 Metal 


Property Wrought 


Tensile Strength, psi 100,000 


Elongation in 2” 


Rockwell B Hardness : 95-100 


‘Marteral CG iwits 
Electrical Conductivity 50% 


(% of copper) 





Thermal Conductivity 


Softening Temperature 500° C 





Heat-Treated Castings 
90,000 
8% 
93-100 — 
15% 


.50 cal. /sq.em. /e m./sec. /de 2. C .50 cal. sq. cm./em. /see. /deg.C 


Proportional Limit 80, 000 


50, 000 


(932° F) 500° C (932° F) 


VETER: 


NON-FERROUS ALLOYS and ELECTRICAL CONTACTS 


a aa alsa 


ELECTRICAL MANUFACTURING, OCTOBER 1940 

































etal- 
it no 
tance 
your 
nowl- 
alloy 


‘trical 
must 


sci 


BER 1940 


1 
| ' 








Even though this hard vulcanized fibre in- | | 

sulating material rates the ‘‘all application” NY 
class, it is extremely low priced. Brandywine Hi 
possesses all the advantages of higher priced ma- Hi 
terials—yet offers substantial production econo- VW 
mies. The tubing as a base, available in standard | 
lengths to manufacturers who have their own fab- i 
ticating facilities, can be tapped, drilled, | 


threaded, formed, machined, knurled or turned 





to any precision requirement quickly and easily. 


Brandywine Hard Vulcanized Fibre has great 
mechanical and dielectric strength and is ex- 
tremely} resistant to oil, heat, moisture, vapor, 
acid, rot, etc. It is not brittle, and will not chip 
or crack. That's why Brandywine is used ex- 
tensively today in all industries for most every 
conceivable purpose. 


If you want “stepped-up” quality and efficiency } 
without stepped-up costs . . . buy Brandywine | 
today. 


BRANDYWINE FIBRE PRODUCTS CO. l 
} 


1402 WALNUT STREET WILMINGTON, DELA. | 


Gentlemen: 


You can send me samples of Brandywine Hard Vulcanized nt 
Fibre Tubing and fabricated parts; also send a copy of the new NL 
Brandywine Data Book L-12. . 


Name... Datos suet eae 
I Bee 6c hs il ten cenit Sal ee g ae ae eae 
Company... ’ 
Address. . . Sadi Xt asta Weal gals wala ec 
Gites eh tic area ree Aree Se ie Fie 
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“HEAT-CONDITION” YOUR PRODUCT 





with ROCKBESTOS heat-resisting wires 


Here’s real help for you in condensed form. Clip out and keep this page for quick reference when you reach the 
wire-specifying stage of your designing. Rockbestos wires will not only eliminate heat-induced breakdowns, but also 
those resulting from the destructive action of oil, grease, corrosive fumes and fire. We show but a few of our line 
of more than 100 heat-resisting asbestos insulated wires, cables and cords. Samples on request. Read the descriptions 


and learn how our wire may help you. 


Rockbestos Products Corporation, 756 Nicoll Street, New Haven, Connecticut 


ROCK BES LOS sN EWA AVENCONN sss 





APPARATUS HEATING CABLE—TABLE LH 


No. 19 A.W.G. nickel-chromium resistance wire insulated with .040” of felted asbestos and 
covered with 4/64” waterproof lead sheath. 


ASBESTOS INSULATED APPLIANCE LEAD WIRE 


Sizes No. 8 to 20 A.W.G. solid or stranded copper, monel or nickel conductors insulated 
with .031” or .040” of felted asbestos in black, white or colors. 


T_T —=Eel 
ASBESTOS INSULATED MAGNET WIRE 


Round, square or rectangular asbestos insulated conductors finished to meet 
varying coil treating requirements. 







ALL-ASBESTOS FLEXIBLE CORD—TABLE CA 
Sizes No. 10 to 18 A.W.G. with two or three conductors insulated with 
felted asbestos, covered with asbestos braid. Also in A.V.C. (asbestos 
and varnished cambric) constructions. 





600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B 


Sizes No. 18 to No. 0000 A.W.G. with varnished cambric and felted asbestos insulation and 
grey, black, white or colored flameproof cotton braid. 








Ciesla aici i itieiinaiiiie te BS 


600 VOLT ALL-ASBESTOS RHEOSTAT CABLE—TABLE R 


Sizes No. 18 A.W.G. to 2,000,000 CM insulated with a heavy wall of felted asbestos 
covered with a rugged asbestos braid finished in black, white, or colors. 











600 VOLT A.V.C. MOTOR LEAD AND APPARATUS CABLE-TABLE L 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with two walls of felted asbestos and a 
high-dielectric heat-sealed insert, with a heavy asbestos braid overall. 














600 VOLT A.V.C. POWER CABLE—TABLE E 


Sizes No. 18 A.W.G. to 2,000,000 CM insulated with laminated felted asbestos and var- 
nished cambric, and an asbestos braid. Other constructions for service voltages up to 8,000. 


Also refer to Electrical Contracting and Electrical World Buyer's Reference Editions. 


Manufacturers of photographic developing tanks, 
dry print developing machines, candy making 
equipment, soil heating cable kits and other de- 
viees requiring controlled distribution of mild 
heat can use this pliable and easily shaped heat- 
ing cable to advantage. 


Whether you make waffle irons, hot-plates, small 
motors, ranges, water heaters, radios, ovens or 
blueprint machines we can give you an asbestos 
lead wire made to fit the mechanical require- 
ments of your product. 


If you make motors, protect them against heat- 
induced failure with class B windings of Rock- 
bestos Magnet Wire. Leads of Rockbestos A.V.C. 
Motor Lead Cable will complete the failure 
proofing. 


This flexible cord is ideal for floodlights, blue 
print machines, apparatus, high wattage lighting 
units, etc., which require a heavy duty, enduring, 
heat-resistant cord. For moisture-resistant con- 
struction specify the A.V.C. type. Polarized con- 
ductors if desired. 


Combine fire insurance and fine appearance in 
your switchboards with Rockbestos Switchboard 
Wire. It is absolutely fireproof and will not dry 
out under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a 
cushion under the braid. Rockbestos A.V.C. 
Hinge Cable and Switchboard Bus Cable have 
the same fireproof and heatproof characteristics. 


For rheostats, ranges, furnaces, control panels, 
switchboards, or any electrical equipment that 
develops heat, or operates in dry, high tempera- 
tures, use Rockbestos All-Asbestos Rheostat 
Cable, Table R, or All-Asbestos Rheostat Wire, 
Table A with solid conductor, 


Make your products dependable with this motor 
lead cable. It is heatproof, fireproof, greaseproof, 
oilproof and highly resistant to corrosive fumes 
and moisture. Use it for coil connections and 
motor leads in electrified mining machinery, 
motors, electric locomotives, subway cars, etc. 


Use Rockbestos for the internal wiring and 
power leads of heat-exposed heavy electrical 
equipment and you’ add the selling point of 
guaranteed performance. 


SEND FOR THESE BULLETINS: 
NO. 10-E APPARATUS AND EQUIPMENT WIRES. 
NO. 64 ELECTRIC RANGE AND 

APPLIANCE LEAD WIRES. 
NO. 51 E. X. SYNTHETIC INSULATED WIRES. 







ROCKBESTOS ~ the wire with permanent insulation 
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INCREASED OPPORTUNITIES 


for Profitable Color-Styling 


with the Greater Variety of 


HEN Bakelite Plastics are employed 
WV for color-styling electrical products 
you have at your disposal not only a com- 
plete range of colorful opaque, translucent 
and transparent effects, but also many 
types of materials such as Cellulose-Ace- 
tates, Polystyrenes, Phenolics and Ureas. 
Contributing valuable service characteris- 
tics, as well as sales-winning color, these 
versatile plastics meet virtually every re- 
quirement of design and utility. 


For instance, Bakelite Cellulose- Acetates 
are tough, resilient and unusually resistant 
to mechanical shock and vibration. In ad- 
dition, they are noted for their exception- 
ally high luster. 


Bakelite Polystyrenes offer not only out- 
standing resistance to moisture and chemi- 
cals, but also provide dimensional accuracy. 
Their electrical insulating characteristics 
are unsurpassed by any other organic 
plastic. 


Bakelite Phenolics offer many diversified 
properties where rich, dark, opaque colors 
are required. Depending upon specific re- 
quirements, they provide varying degrees 
of resistance to heat, water, chemicals, oils, 
impact and cold flow. 


Bakelite Ureas, available in white, ivory 
and pearl, are distinguished by unusual 
hardness, as well as excellent color- 
stability. 


For colorful plastics that will give serv- 
iceable color-styling to your appliances and 
devices, consult Bakelite Plastics Head- 
quarters. Further information may be ob- 
tained by writing for booklet 8P, “New 
Paths to Profits’. Ask also for the ‘Plastics 
Comparator” which shows tables of rela- 
tive values for various types of molding 
materials. 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


Ts 


30 EAST 42ND STREET, NEW YORK 


—— = 


The word “Bakelite” ond the Symbol ore registered trade-marks 
identifying products ES of Bokelie Corporation 


PLASTICS HEADQUARTERS 
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In ad- Voltage Breakdown between Tensile strength of leads and 1 
eption- contacts—1200 Volts. connections far in excess of | 
Voltage Breakdown to ground— requirements. | 
5000 Volts. 
ily out- | 
chemi- Center contact mounted so that | 
curacy. it cannot protrude from shell | 
eristics Bakelite Shell is recessed for and short on chassis when lamp | 
organic contacts, which cannot be push- is removed. | 
ed or pulled out of position. 
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» cnlues Lug on contact fits in groove in | 
| | 
sil oi, shell so that contact cannot be | 
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e, ivory Brackets on grounded type A variety of different mounting } 
unusual socket welded to shell prevent- bracket styles available, suitable | 
color- ing interference due to vibration. for practically any mounting. 
ve Serv- The superiority of the new Lenz Dial Light Socket, both electri- | 
ices and cally and mechanically is arent with even the most casual 
rma |. @ Complete Wire and Socket seimentaie nee | 
be ob- eee —o re eo But even with its obvious superiority the use of the New Lenz 
»_ New ee a Dial Light Socket will not add to the cost of your radio chassis. 
Plastics writers Laboratories. 


Samples will be gladly submitted upon receipt of specifications. Hh 
of rela- Lenz Dial Light Sockets are made in both the two wire insulated hy 






nolding type with bakelite shell and the single wire grounded type with | 
metal shell. | 

LENZ ELECTRIC 

yporation 

RK 1751 N. Western Ave., Chicago, Illinois 
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... AND A TIP FOR THE 
BUYER OF MOTORS 


Ask a hunter for the first lesson in duck 
shooting and he will advise you, ‘Get 
out on the marsh and actually try to bag 
them. You can't get a duck by sitting in 
an armchair at home.” 

First-hand experience! That's the secret, 
not only of shooting ducks, but of buying 
motors ... particularly Leland motors. 
Here are drives with many performance 
extras ...so many, in fact, that manufac- 
turers who give Leland motors a trial 
specify them more often than any other 
make considered. This is a fact... proven 
by an impartial survey. 

One reason for this acceptance: 
99 6/10% of all Leland motors sold never 
require factory service. That's real de- 
pendability. Another reason: Leland mo- 
tors have a clean-cut, powerful appear- 
ing square frame design. That gives your 
products new eye-appeal. And still an- 
other: Leland motors are designed for top 
efficiencies. 

So give a real motor a real chance to 
show its many features. Obtain one for 
comparison and test. The Leland Electric 
Company, Dayton, Ohio. 


Representatives in Principal Territories 
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Obtain One For Comparison and Test 































RICHARDSON 


PhAo GLANS 


IL. IS NOT ENOUGH that workers in molded and laminated 


plastics in Richardson plants possess keen eyes, deft fingers, and 





an unusually high degree of skill. 


Much more than fine craftsmanship is required. Indeed, work- 
ers must have the “feel” of plastics; must instinctively sense the 
fitness of plastics for any given job; must be able to put into 
part or finished product the extra, indefinable excellence that 


distinguishes Richardson manufacture from all others. 


Such craftsmen are more than capable artisans. Here we call 


them “plasticians.” 





Users of Richardson plastics enjoy a three-fold advantage: 
(1) plastics of undisputed superiority; (2) parts and products | 
molded and fabricated by plasticians; (3) facilities where pre- J 
cision in mass production is normal procedure. To assure your- 


self permanent plastics satisfaction, entrust your requirements to 


RICHARDSON PLASTICIANS. 


The RICHARDSON COMPANY 


Melrose Park (Chicago), Ill. Lockland (Cincinnati), Ohio 
New Brunswick, N. J. Indianapolis, Ind. 
Detroit Office: 4-252 G. M. Building 
New York Office: 75 West Street 
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With This Airplane Tab 
for Glenn L. Martin Company 


An improved product (lighter, stronger, more rigid), mass production 
facilitated, costs reduced, again, by phenol fabric construction. 

This airplane tab is inserted in aileron and tail surfaces and is used 
to ‘‘trim ship’’ on level flight and to increase maneuverability at ex- 
cessive speeds. 


Taylor ingenuity — advised of the problem — developed the means of 
production, and the finished product to answer all requirements. 


Do you know what this most modern mill of its kind in the world offers 
you in the production and fabrication of Phenol Fibre and vulcanized Fibre 
into parts for your manufacturing requirements? It will pay you to find out. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 
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FOR LARGE PARTS 


@ For reduced finishing costs . . . for faster plating... 
for more uniform nickel deposits—Udylite offers two 
outstanding bright nickel plating processes. 

Small parts may now be finished by means of the 
Udylite bright nickel barrel plating process quickly, 
easily and economically as no burnishing is required 
following nickel plating. 

For still tank and automatic plating of larger 
parts, there is the Udylite standard bright nickel 
plating process which has been approved and is 


THE UDYLITE 


] 


FOR SMALL PARTS 


widely used by leading firms throughout the country. 

Both processes are installed under the supervision 
of Udylite engineers and are regularly serviced 
thereafter. 

Udylite has a complete line of supplies and equip- 
ment for both processes. 

If your requirements involve the finishing of large 
or small parts, or both, be sure to investigate Udylite 
bright nickel processes. Your inquiry involves no 
obligation. 


CORPORATION 


1651 E. Grand Blvd., Detroit, Mich. 


New York 
60 E. 42nd Street 


Chicago 
1943 Walnut Street 


Cleveland 
3756 Carnegie Ave. 
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3 types of WZscad-Cutiinug screws 


and a new thread-forming screw! 


( ) 


This screw, with its exclusive spring-action slot, 
actually cuts its own thread in any thickness of 
metal. Thus, a tight fit is always certain and a 
stronger fastening results because of the perfect 
engagement between the screw and work. 


Because of its double-width slot, this screw has 
an acute, serrated cutting edge which produces 
clean-cut threads in either molded or laminated 
plastics. Its use eliminates the need for threaded 
inserts or a separate tapping operation. 


The multiple cutting flutes on this screw assure 
easy driving in both metals and plastics. Work- 
ing like a tap, it cuts the thread in which the 
screw remains—assuring a snug, dependable 
fastening. 


( 
Although this screw 
does not actually cut its own 
threads, it is specially hardened 
so that when driven into metals it 
forms a thread which gives it sub- 
stantial holding strength. Made 
with standard machine screw 
threads, its engagement with the work is greater 
than most types of thread-forming screws. 


See for yourself! Be sure to state type, 
size and head desired. Write today! 


SHAKEPROOF LOCK WASHER CO, 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2509 North Keeler Avenue, Chicago, Illinois 
Plants at Chicago and Elgin, Illinois 
In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Copyright 1940 Illinois Tool Works 
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Laminated Contact and Thermostatic Metal 


ASSEMBLIES 


Ready for Instant Application 


General Plate offers you advantages that are very _ sisting of both contacts and Truflex Thermostatic 
hard to duplicate. First, they offer you cost-cutting, bimetal. Shipped to you ready for instant applica- 


silver laminated contacts in any shape or form. — tion, these units eliminate your fabricating prob- 


Next, they can supply you with Truflex Ther- lems. Complete responsibility for size, performance, 
mostatic Bimetal in combinations that meet most consistency and wear rests on General Plate’s 


any requirement. shoulders. Experimental and assembly adjust- 


But most important—General Plate fabricates, ac- ment costs are crossed from your books. You save 
cording to your specifications, complete units con- money, time, worry, trouble. 


Let us quote on your requirements 


General Plate Division 


of Metals & Controls Corporation 


Metalsand Controls Corporation Divisions manufacture the following products : 
Lanmunated & solid precious metals, electrical contacts—Solid and rolled plated 
precious metals in all forms—Truflex Thermostatic Bimetals 


FOREST STREET, ATTLEBORO, M 
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1—Enclosed Arc Hood 


2—Double - Break 
eet tibet mel falta] 
TINT ae lubes 
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5—Simple Mechanism SOLENOID STARTER 


The second unit in the Bulletin 712 combi- 
nation starter is the popular Allen-Bradley 
solenoid starter—proved by actual per- 
formance in thousands of plants. 


DISCONNECT SWITCH 


This new disconnect switch is mechanically 
operated from the front of the cabinet. 
Its contact construction is identical to that 
of the famous Allen-Bradley solenoid 
starter. The compact mechanism is rugged 
and trouble-free. The silver alloy contacts 
will not heat up, no matter how long they 
remain closed. Also, the current inter- 
rupting capacity of this new switch is 
in excess of ordinary knife-type switches. 


6—Compact Mechanism 


Allen-Bradley Company 
1309 S. First St., Milwaukee, Wisconsin 


Can Be Locked in its ““OFF” Position 
by Three Separate Padlocks 





Cabinet is locked and 
Va a oir reel tame Sai Ml ifs 

in “Off” position with 

A i i a N a e Re y.N DB) i a a the same lock. Oper- 
v eh: Mat SA ae eM elie 


structed that it can be 
easily locked in ‘‘Off” 


aN 
i| DS position by any of three 
i em Be separate padlocks. 


S5/ OR WHAT HAVE YOU 
iene 


MODERNIZE THE “FORGOTTEN CORD” WITH THIS NEW CORDOMATIC REEL 


9 
MUCH RRR 
a 
EXTENSION CORD 
aie 





Now for the first time in the history of 
modern electric appliance design, we are 
making available a standardized, compact, 
dependable and inexpensive “Automatic Cord 
Control Reel Unit,” which offers a new and 
compelling sales feature for your product, 
as well as a practical and attractive solution 
to your Electric Extension Cord Problem. 

Regardless of type, design or service of the electric appliance, machine 
or device you manufacture, here is a CORDOMATIC REEL UNIT that can 
transform the unsightly, troublesome and entangling electric extension 


cord into one of your product’s most outstanding CONVENIENCE FEA- 
TURES — namely, INVISIBLY MOUNTED CORD — AUTOMATICALLY 
CONTROLLED. 

CORDOMATIC gives the exact needed cord length at all times with the 
assurance that, when the cord is not in use, it is out of sight and out of 
the way. Depending upon cord specification, the unit illustrated will accom- 
modate a cord length up to 15 feet; other types up to 25 feet. 


We invite correspondence. Our CORDOMATIC ENGINEERING SERVICE 
is available to responsible manufacturers to the extent of making sample 
CORDOMATIC installations in your own product, without cost to you. 


Note These Features 


Maintains correct cord length at 
all times — automatically. 


Eliminates cord wear — stops 
kinking and tangling. 


Avoids danger of accidents from 
dangling cords. 


Pays out cord as required — re- 


RTE Q trieves it automatically. 


é Rugged, fool- proof — uncondi- 
12 combi- tionally guaranteed for 5 years. 
n-Bradley 


ctual per- 
its. 


A COMPLETE, SELF-CONTAINED UNIT 
SPECIFICATIONS: The CORDOMATIC unit illus- 


As shown in the small 
illustration above, the 


ny 
Wisconsin 


Cordomatic unit may be 
concealed inside the cab- 
inet, apron or base of 
an appliance. Other types 
for external use, designed 
to match the finish of the 
product, also available. 


trated above is 54%” in diameter by 2” wide. Other 
types are available in any design or style, either 
with constant tension or suitable braking device. 
We provide CORDOMATIC Reels completely assem- 
bled ready for installation on your production line. 

The following types of cords may be used with the CORDO- 
MATIC REEL illustrated: No. 16 and No. 18 AWG Rubber Sheath 


Type SJ; 18 AWC Parallel, PO-SJ-64; No. 18 and No. 16 
AWG Parallel, PO-SJ-32. 


CORDOMATIC DIVISION, Vacuum Cleaner Corp. of America, 1724 W. Indiana Ave., Phila.. Pa 


THE AUTOMATIC CORD CONTROL REEL 


Suggested for: PORTABLE OFFICE EQUIPMENT—LAMPS—WASHERS—CLEANERS—SOLDERING IRONS—MEDICAL EQUIP- 


MENT—JUICE EXTRACTORS—-PORTABLE INDUSTRIAL TOOLS—TOASTERS—SEWING MACHINES and countless others 
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a” 
THE CORDOMATIC WAY 


Showing how Cordo- 

matic solves the exten- 

sion cord problem on a 
washing machine 


SERED GEE: ESS ISU RS AIG PE 07 

























The Basic Micro Switch 


The Micro Switch is a small precision switch 
that weighs only .8 of an ounce and measures 
only 11/16” x 27/32”x 1 15/16” without special 
mountings, actuators, or housings. It requires 
energy ranging from only .0003 to .004 ounce 
inches depending on type of switch desired. 
The Micro Switch is of single pole construc- 
tion and is furnished with normally open, 
normally closed or double throw contact 
arrangements. Standard, sensitive, and super- 
sensitive types with movement differential 
down to .0002” and pressure differentials as 
low as 4 oz. are made. Standard terminals are 
of solder lug type made of tinned copper for 
easy soldering. Screw type terminals are 
available. 





Figure l 


The Micro Switch meets requirements for 
repeated operation at a precise point. It pro- 
vides positive, clean snap action on slow actu- 
ation and will operate at 300 times per min- 
ute for as high as ten million operations. It is 
Underwriters’ Listed with a rating of 1200 
watts up to 600 volts A.C. % h.p. to 460 V., 
A.C. It is adaptable wherever time, tempera- 
ture, pressure, weight, relays or solenoids are 
involved in control. The basic Micro Switch 
(Figure I) is available in special housings, 
with special actuators for specific purposes, 
some of which are shown on this page. 


Note Phantom View 


The phantom view of the Micro Switcn (Fig- 
ure II) shows the design, construction and 
materials which insure the precision and long 
life of this switch. 

A heat treated, three-bladed Beryllium alloy 
spring of high electrical conductivity is used. 
Only a few thousandths movement of the 
plunger is necessary to move the spring mem- 
ber and obtain lightning fast “over center” 
toggle type snap action. The spring bends in 
direction of plunger movement. Heavy con- 


Straight Cam 
Control — 
Cam on rod 
or bar actu 
otes roller 
orm which 
operates the 
Micro Switch. 
Equipped with Type ‘'J'' Actuator. 
Used on machine tools and pack- 
aging machinery. 





Solenoid Control—Plunger of 
solenoid actuates Micro Switch 
to control other circuits. 


Figure I 
tacts are of 99.95% fine silver. Plunger pin is 
of stainless steel. Plaskon cover is locked on. 
Color of cover provides identification of con- 
tact arrangement. Each switch is individually 
adjusted and inspected several times to pre- 
Cise Operating specifications. 


Sealed Die Cast Micro Switch 





Figure Il 


(Figure III) This is the Sealed Die Cast 
Micro Switch. It has a rugged die cast hous- 
ing and occupies a space of only 81% cubic 
inches and weighs 914 ounces. This model 
has a synthetic rubber bellows type seal over 
the plunger and is suitably gasketed to permit 
its use where oil, water, dust or vapor (non- 
explosive) present a problem. The switch is 
used on packaging machines that are washed 
down, on machine tools where oil is present, 
on grinders, airplanes, etc. Inside wiring to 
screw terminals, standard 4%” conduit, 7/32” 
overtravel of the plunger, movement differ- 
ential less than .0005”, ‘small size and 
Underwriters’ listing are provided. 

Ta NEE occu aw wasn tees 5 ae ne ae wm - $4.15 


Micro Limit Switch 


(Figure IV) This is the LK-2 Roller Arm 
Micro Limit Switch, a small, precision limit 
switch listed by Underwriters’ and originally 
developed for use in the machine tool indus- 
try. A roller arm adjustable thru 225 degrees 
makes the switch suitable for actuation by 
slides or cams, and able to withstand a snap 


t Thickness Limit 
aa, Switch — Roller 

type actuator 

rides material and operates the 
switchif thicknesslimitisexceeded 





akon: tele 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 


































































Figure IV 
return. Movement differentials are less than 
.002” or less than 6 minutes of arc. Inter- 
changeability is possible because actuating 
point is held in constant relation to dowel 
holes. A life of over a million operations is 
generally experienced. A basic Micro Switch 
of the supersensitive type is used as the 
switching element. The switch is widely used 
on machine tools, printing presses, packag- 
ing machines, etc. 

LiS8 DICE s6c0e vsinesine Saree eel awn waaay $9.50 


The Explosion-Proof Micro Switch 





Figure V 

(Tigure V) This is the Explosion Proof Micro 
Switch. Small size, precision, and a life of a 
million operations are features of the new 
Explosion Proof Micro Switch. It is Under- 
writers’ Listed for Class I Group C and D 
and Class II Group G. This listing makes the 
switch useful in chemical plants, paint, var- 
nish, starch, or pyroxylin factories, spray 
booths, flour mills, grain elevators, printing 
plants, distilleries, etc. Roller arm and Push 
Rod plunger types are available. 

E366 Pr6C0 oc cic cssrsicnvevereteconceccmeee 


These are only a few of a number of Micro 
Switches in special housings with special 
movements and actuators designed for spe- 
cific applications, 


Bellows Therm- 

ostat — Fluctua- 

tions in Tem- 

perature change 

the length of the 

bellows to oper- ). Memon 
ate the Micro " : AQUAOOOII 
Switch. ~~) 

Lathe Carriage Stop — Lathe car- 


riage actuates the Die Cast Micro 
Switch at end of travel. 


Copyright 1940, Micro Switch Corporation 
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“Micro Switch is so Sensitive, so 
Reliable, so Precise, it is the best 


device for Square D Pneumatic Timers” 


Square D Requirements called 
for: A range of adjustment from 
2 10ths of a second to 3 minutes in 
an infinite number of steps .. . precise 
make-and-break .. . 24 hour daily USE 


for millions of operations. 


QUARE D A.C. Pneumatic Timing 

Relays are used to regulate many 
varied operations—starting, stopping 
and accelerating motors on machine 
tools; to time-delay drills on drilling 
machines; for discharging current for 
a fixed time on electric process weld- 
ers; for opening and closing valves 
on flour filling machines; to regulate 
the timing of sampling operations 
in oil refineries and to perform many 
other functions. 


The Micro Switch is the contact mech- 
anism in the Square D Pneumatic 
Timing Relay. It was selected to over- 
come the lingering action of switch 
trippers and to provide speedy, clean 
MICRO SWITCH contact sO necessary tO insure accu- 
racy in time delay settings. 





is the Name of a 
Particular Product The Micro Switch is providing pre- 
@ cise, quick make-and-break on this 

Not a General product—and doing so twenty-four 
Term hours a day. One Square D user re- 












” 
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Square D Pneumatic Timing Relay 
ner -9¥—” | x 5” wid s 
ports 1,250,000 faultless operations in a two- 

year period. 

To use the words of the Square D Company: “It is 
the best device of its kind for this purpose.” 

There are many products in which Micro Switches are 

used to insure precise timing. Here are a few examples: 

Automatic moulding machines, fog horns, engine gen- 

erator timers, process cycle contactors, tire moulding 

apparatus, and many others. 

A conference with Micro Switch engineers, who are 

skilled in the application of precision switches, may assist 

you in solving a problem or improving your product. 


MICRO (MSs, SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 
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Give quick, easy, 
inexpensive relief 





Most often a new bearing 
is the only thing needed 
to make an idle electric 
motor do its part in the 
big production program 
now gathering speed all 
over America. 


Bunting Bronze Bearings for all makes of motors 
from 1 ‘50 hp to 100 hp are available from stock. 
They are accurately made to the original speci- 
fications of the motor manufacturer. They are 
instantly available from electrical wholesalers 
everywhere. 


The Bunting catalog makes selection and order- 
ing easy. Write for your copy ...The Bunting 
Brass & Bronze Company, Tcledo, Ohio. Ware- 
houses in All Principal Cities. 


@ Our mechanical, metallurgical @ Also available from stock are hundreds of sizes 
and research engineering staffs of completely finished Bunting Bronze Bearings 
are available to you without cost for production and maintenance of industrial 
or obligation for development machinery, and Tubular and Solid Bearing Bronze 
work in bearing alloy and design. Bars machined I.D., O.D. and Ends. Catalog 
Let us quote on your blueprints. gives complete data and prices. Ask for it today. 





BRONZE BUSHINGS + BEARINGS 
PRECISION BRONZE BARS + BABBITT METALS 





ELECTRICAL MANUFACTURING, OCTOBER 1940 











9 


Youcon SCC Safety» 


without a magnifying olass when 
you use KANTLINK Spring Washers 
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Nut is tightened by setting up The KANTLINK Helical Spring The Kantiink Helical Spring 
pressure on the threads Washer compensates for the Washer maintains pressure on 
causes of looseness the threads over a long range! : 
A KANTLINK Helical Spring Washer is the device that maintains i 
pressure on the threads over a sufficient range. This long range action 
can be seen and measured. 
A Spring Washer maintains thread pressure. Any device with | 
teeth that bite into the bearing surfaces reduces thread pressure. 


Without adequate thread pressure no bolt can remain tight! 


For safety—specify KAN] [INK Helical Spring Washers 
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ecial Steels 
for the 

Electrical 

Industry. 








In Stock for Immediate Shipment 


RYERSON CERTIFIED 
PRODUCTS INCLUDE: 


Cold Rolled Strip Steel 

Alloy and Tool Steels 
Stainless Steel 

Hot Rolled Bars, Hoops, Bands 


Plates and Beams 

Channels, Angles, Tees, Zees 
Sheets—Over 30 kinds 

Cold Finished Shafting 
Boiler Tubes and Fittings 
Mechanical Tubing 

Floor Plate 

Rivets, Bolts, Welding Rod 









Ryerson Certified Steels serve the unusual requirements of electrical manu- 
facturing with exactness that insures best possible performance and finish. 
There never is any question of having the right steel for any particular 
application, when Ryerson known, Certified quality is specified. 


All Ryerson products are painstakingly selected for the uniformity so 
imperative to modern production methods and automatic machine-operation. 
They are carefully warehoused, accurately cut to your specifications, and 
shipped immediately from ten convenient stocks of over 10,000 sizes, 
shapes and kinds. 


Ryerson experience in serving the electrical industry can be valuable 
to you. Submit your next steel problem to the nearest Ryerson plant. And 
if you do not have the 1940-41 stock list of Ryerson Certified Steels, we 
will gladly mail you one. 


Joseph T. Ryerson & Son, Inc., Chicago, Milwaukee, St. Louis, Cincinnati, 
Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


YERSQON 
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THIS DIE CASTING WAS OUTSTANDING IN 1929 





—ANNUAL EXHIBITS 
ACT AS BAROMETER 
OF PROGRESS 


The first exhibit of ZINC Alloy Die Castings— 
at the 1929 National Metal Exposition—fea- 
tured a casting that was considered out- 
standing because of its thin sections and 
complexity of design. This casting, a radio 
chassis, proved to be the first of an ever in- 
creasing number of complex ZINC Alloy Die 
Castings which have been revolutionizing 
product design. 

Developments in alloys, die casting equip- 
ment, and design technique, in the years 
since 1929, have made it possible to produce 
castings with the characteristics of the auto- 
matic phonograph grille shown here. This die 

casting measures 
24% x 12'2 inches, 
and boasts wall 
thicknesses of .0625 
inch — 5 times the 
size and half the 
thickness of the 


Y 


—THIS IS NOT UNUSUAL IN 1940 


radio chassis outstanding 11 years ago. The 
grille will be a feature of the die casting ex- 
hibit at this year’s National Metal Exposition. 

Complexity of design and thin sections are 
only 2 of the many qualities of ZINC Alloy 
Die Castings. If you cannot come to the 
National Metal Exposition, and would like to 
know more about this modern metal and 
method of parts production, consult any 
commercial die caster—or write to The New 
Jersey Zinc Company, 160 Front St., New 
York City. 


The Research was done, the Alloys were developed, and most Die Castings are made with 


99.99 +% 


HORSE HEAD SPECIAL (atone ducity) ZINC 
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Purposetul 
Product Design 


@ With our United States in a mood of grim determination and stead- 
fast resolution, that what has happened elsewhere shall not happen here, 


the real character and continuity of the product design idea may well be 
tested to the utmost. 


@ —=thus, if the foundations of product design are as well-established 
as we are firmly convinced them to be, not only consumer goods and 
industry goods will continue to be developed with the partnership 
of the engineer-designer a thing of unbroken importance but military 
goods and facilities will yield to its influence as well. Can anything be 
quite so unavoidably functional, even to that utmost matter of life-or- 
death, as the sinews of war? 


@ Arter all, what has improved product design meant to industry? 
What has the very principle of functionalism implied? A mere ‘‘pretty- 
ing-up, to catch a fleeting public fancy; soon to pass on into that crowded 


limbo of fast forgotten things? No more than a mere seductiveness to 
increase sales? 


@ Indeed, the partnership of engineering for performance and design 
for appearance has meant far more than that, as engineer-designers in 
the field of electrically-energized products have so long contended. 
It has meant better and vastly more efficient goods, easier to use, pleas- 
anter to work with and more eagerly sought after. 


@ Properly utilized, adequately sponsored and open-mindedly 
accepted, the basic principles of functional product improvement which 
ELectrRiICAL MANUFACTURING has actively urged for years should mean 
much to America’s defense program in the months, and years, to come. 
No narrow path lies ahead of industry. 


@ = Thus, we offer this Sixth Annual EtectricAL MANUFACTURING 
Product Design Number for your thoughtful attention and study. 


== = = = 
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RESENT day demand is for notable advances in 
machine performance. In the packaging field, and 
in fact in most others, the urge is for more of 
everything—more production at lower unit cost, easier, 
less fatiguing manual control and operation, new and 
improved automatic features and, by no means least, 
better appearance. Yet, no new machine can be a suc- 
cess unless it satisfies one or more of these require- 
ments. How to produce such results is thus a never- 
ending problem calling for the utmost of the individual 
engineer’s resourcefulness. 

Examples could be cited to show that today’s ma- 
chines are turning out double the production of what 
was considered to be an efficient performance ten years 
ago. Power and speed step-up alone will not often 
permit this. Increased demands make it necessary to 
discard the old mechanical devices and take advantage 
of new “gadgets.” 


BY H. G. ALLEN 


CHIEF ENGINEER 
CONSOLIDATED PACKAGING MACHINERY CORP. 





Specialized a 





neineering 


Because Mr. Allen has encountered many unusual 
difficulties and situations in motorization, control, 
heat applications and electronic elements in his 
work upon complicated packaging machines—and 
because he has succeeded in solving them in ways 
which bring improved and efficient product per- 
formance with many lessons of value for those engi- 
neer-designers whose individual tasks are to any 
degree related—we asked him to sponsor this 
significant discussion. 


In the case of a large, automatic-turret type of auto- 
matic bag-filling machine with which I am familiar, 
originally equipped with an all mechanical linkage to 
control release of the charge from its scale bucket into 
a bag when the empty bag presented itself in a proper 
manner during the rotative cycle of the turret, we have 
a good example. Should the operator fail to attach 
an empty bag at any station of this product the scale 
bucket must not open to release its charge to that 
spout (without bag attached) passing through the fill- 
ing zone. Mechanically interlocked controls to allow 
the scale buckets to deliver their draft only as bags 
were properly fed by the operator were unsatisfactory. 

Contributing to difficulty with the older mechanical 
arrangement was the requirement that the machine also 
function to fill textile bags, which of course lacked the 
rigidity of multi-wall paper bags. This difference of 
bag material interfered with the operation of the scale 
control device which was by contact with a feeler 
finger. To meet this situation, an electrical scale con- 
trol arrangement was designed which has proven en- 
tirely satisfactory for all bag types. A double-throw, 
light-action switch is operated by a feeler or by bag 
detector fingers. The charge in the scale bucket is 
released at the desired time by a solenoid pulling a gate 
latch. Scales are used in groups of three or four units 
and the charge is delivered to them in sequence. Se- 
lection of a scale to deliver a charge to a certain bag is 
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URRET type bag-filling and closing machine 
(A). Fills and closes 18 100-Ib. bags of feed 
an hour. First operator attaches bags to grip 
pers on filling spout and second operator 
passes bag tops through the sewing machine 
Three electric motors are used here. Mechan 
cal overload clutch disengages the drive when 
@ jam occurs to avoid breakage of the machine 
Scales, not shown. B—Cam operated timing 



































switch may be self motor-driven, as shown, or 
operated directly from the machine it controls 
as in the case of the turret type bag filler. This 
model is of the contact point type; mercury tubs 
forms are also available. C—This motor-gear 
reducer unit is one in the conveyor drive of 
the bag-closing machine. A simple and handy 








way to secure specifically required speeds. 
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by means of a multiple circuit timer. One mercury tube 
switch is provided for each scale unit. For three 
scale units, three cam-controlled tubes close their re- 
spective solenoid circuits as a cam shaft turns through 
one revolution. Should empty bags not be attached to 
the grippers by operator, the bag feeler will not be de- 
flected, as an attached bag would normally cause it to 
be, and no current is fed to corresponding scale trip 
solenoid. The scale bucket therefore remains filled. 


In addition to cams and a mercury tube switch for 
each scale, there is an additional cam switch which is 
connected to the other side of the double-pole, feeler 
switch mentioned previously and used for the purpose 
of registering the fact that the operator did not feed 
a bag. In this extra signal circuit may be connected a 
counter or signal device to record or indicate such oper- 
ator failures. Comparisons between counter recordings 
of filled bags and counter recordings of blank positions 
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where operator failed to feed a bag offer a check-up on 
the operator’s efficiency in keeping his machine pro 
ducing at planned-upon capacity. 


AIDS TO AUTOMATIC OPERATION 


NCREASINGLY, is the designer expected to make 
his machine automatic. Packaging and similar ma 
chines are frequently called upon to function at vary 
ing rates. Package closing machines immediately follow 
filling machines. For this reason, a closing machine's 
speed must equal or exceed that of co-functioning fill 
ing machines. Package size variations, of course, change 
production rates. It is always best to have a machine 
keep pace with output requirements as established by 

the unit which controls the line of production. 


\ relatively new idea in this field is the syn- 

chronized production line. In the case of a 

liquid filling line, a bottle cleaner unit, a bottle 

filler and a bottle capper will all run at exactly 

the same number of bottles per min. This 1s 

done by common motor power drive connecting 

to all three units. This shaft revolves at 10 

revs. per bottle. Line production is based upon rate of 
filling. Half pint bottles can be filled at much higher 
rate than quarts due to liquid volume being handled. 
Highest rate of filling is up around 120 bottles per 
min. but may drop to 75 units per min. for certain 
large sizes. Motor drive to line shaft is therefore by 
variable speed device. This drive is set at desired pro- 
duction speed by push button control and tachometer 
reading. Stop and start button are conveniently lo- 
cated along line which is about 50 ft. long. The basic 
reason behind the synchronized line development is 
improved performance in regard to reducing noise as 
the bottles never touch each other and so this reduces 


EMI-AUTOMATIC bag top closing machine (A) for paper begs. This 

product automatically sews and applies paper tape by adhesive over the 
top of sewn seams on multi-wall paper bags from 100 Ib. capacity down to 
25 |b. capacity. Operation is continuous. Solenoids controlled by limit 
switches feed the work of the sewing machine clutch and the knife cutting 
the thread and the knife cutting the tape. Solenoids are located in a special 
compartment at the rear of the machine. Capacity 6 to 8 bags a minute. B 
Details of the tape knife switch. Actuated by lever contacting the bag the 
switch is depressed and a cam length rides over the top of the switch 
arm roller. In the inner position a link drops over the roller and actuates 4 

switch and a spring pushes the lever out after bag has passed off 
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bottle breakage and when adjustment for speed is made 
at the master motor drive, the several connected units 
are consequently set at their correct speeds in much less 
time than if they functioned through independent selt- 
driven units. 

There is a marked contrast in results with such a 
drive developed for units as just described and the 
older, more common practice. Each unit formerly had 
its own variable speed control and each therefore re- 
quired individual adjustments for varying production 
needs. Where insufficient attention or skill was ex- 
ercised in setting a unit’s needs at the desired level, dif- 
ficulties resulted for too low a speed would choke up 

production line and cause loss while too fast a rate 
would open gaps in a steady flow of containers. Change 
to a new container size usually involves a change in 
machine speeds. 

A recent innovation welcomed by all users of packag- 
ing machinery is the installation of speed indicating de- 
vice or tachometer. This coupled with convenient and 
efficient speed change unit helps to set the machines at 
desired speed and keep them there under varying loads. 

Whether units are driven individually or in synchro- 
nized groups, speed control is quite important in packag- 
ing machine design and operation. The very nature of 
the work ties machine speed to that of other machines 
associated with it and force speed consideration. Power 
is low, usually not exceeding 5 hp. and often runs from 

hp. to 1 hp. as an average. Machine manufacturers 
are using various standardized devices and arrange- 
ments to get required speed variations. Variable speed 





UTOMATIC flour carton filling machine (A). Bulk filling on further RB 
side, dribble filling and weighing at near side. This machine is 
completely electrically controlled. Timers govern bulk filling and latter 
points are electrically interlocked so each of four stations must complete 
operation before transfer of cartons. Note sliding motor plate mounting 
mentioned in the accompanying text where scale unit is also described 
How the scale (B) of the flour carton filler is arranged. Cam shaft on the 
right locks the scale grid in top position to receive cartons. Another 
cam on this shaft loads the smal! travel switch for release by the scale 
beam. Capacty 20 cartons a minute. C—Scale switch layout. Here 
are shown the two small travel switches and method of their actuation 
by the scale beam. Weights in the lower center of the illustration offer 
the means for operating the switches. Lifting of the scale beam when 
the weight is correct in the carton unlocks the latch in the upper center 
of the illustration, the latch releases a weight which presses on the switch 
button and the solenoid circuit is closed stopping delivery of flour by 
releasing the clutch drive to the auger 


motors are seldom used; as good results can be secured 
by mechanical means at less expense. Necessary varia- 
tion usually does not exceed a 2 to 1 ratio or top speed 
may not be quite double the lowest operating speed. 
This comparatively narrow range requirement is easily 
met by conventional variable speed v-belt pulleys. The 
type where one flange is screw adjusted in relation to 
the other to change pitch diameter is satisfactory for 
jobs not requiring quick and frequent changes and is 
probably least expensive. Pulleys with one or both 
anges spring mounted are very commonly used. Con- 


he relatively small amount of power trans- 


sidering t 
mitted, it is a very satisfactory drive. Care must be 
taken to select pulley size and belt section and speed 
that will carry peak load. Standard stock V belts are 
generally used though heavier special sections are also 
available. Much ingenuity is exercised in getting neces- 
sary adjustment in the belt system, using the variable 
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pitch pulleys. Perhaps the more conventional plan is 
to move motor and by this means, force the belt down 
or up on pulley flanges. Slide rail and swinging motor 
mountings can be devised to meet all requirements. 
Where exposed to direct view a nice appearing and ef- 
fective sliding base can be made out of bent hot rolled 
steel plates sliding on round bars. Screw or handwheel 
control 1s added as needed. In types of mounting just 
mentioned, effort should be made to bring control wheel 
or handle into range of easy operation by attendant. 
\nother speed change plan used in connection with 
spring-type, variable speed pulleys, which, however, is 
not frequently used, is to mount the motor and the 
driven wheel solidly and use a third idler inside or 
outside of the belt to force same up or down on spring 
type variable pitch pulley for required speed adjust- 
ment. Belt manufacturers do not favor a pulley on 
the outside of the belt as it reverses bending and 
shortens belt life. Practically, however, this is not too 
serious a point and where desirable, seems to be a 
safe design. Working with smaller parts, usually a 
pivoted crank or lever,—this means of getting speed 
variation is often very convenient and might be more 
generally used. Care must be taken to provide ade- 
quate bearings in the idler pulley as this usually runs 
at about motor speed and carries considerable load. 





























center of the line 


bottles in the line 


ULLY synchronized bottle filling line (A). Here four 
major units are indicated as installed in four lines in 
Probably the most elaborate 
example of this type of procedure existing today. The 
5 hp. motor for the main drive is located near the 
In addition to synchronized action 
the line has been designed from the standpoint of inte - 
grated appearance and unification for its entire length 
of about 50 ft. B—An automatic bottle capping 
machine typical of one function represented in the line 
shown at A. Here this machine automatically selects 
screw caps from a hopper and attaches them to the tops 
of the bottles as the latter move through the machine on 
@ conveyor. C—Control switch of special design 
which enables continuous operation as long as the bottle 
line holds out. When supply is exhausted lever throws 
across behind last bottle opening a contact in the con- 
troller circuit. In this position the latch picks up an 
extra spring pressure and requires greater force to 
Operate corresponding to an accumulation of several and 
Once the switch has been closed 
by such an accumulation the switch lever is held with 
very little pressure. 


a mid-west bott!ing plant 


The problem of lubrication must not be overlooked 
in an installation of this sort. Properly protected ball 
bearings make an excellent type of bearing for this 
kind of an idler pulley. 

\n unusually practical and low cost motor and gear 
reducer arrangement is now used for the conveyor 
drive of a burlap bag closing machine. This consists 
of specially-designed gear reducer with a flange on the 
top identical with the flange on the bottom. As a mat- 
ter of fact, this reducer consists of two bottom or floor 
sections either of which may be used as a floor mount 
ing and the other as the top flange to which the mot 
is attached. For this purpose there has been designed 
Motor 
size is 344 hp. All standard specifications are accom- 


a general purpose, hinge-type motor mounting. 
modated to meet sales requirements. Motor speed is 
usually 1725 rmp. though some 25 cycle motors run- 
ning at 1425 have been installed. Screw flange ad- 
justment type motor pulley is used and by adjusting 
this together with selection of proper V-belt length re- 
quired conveyor speed is obtained. This motor and 
reducer arrangement has advantage of compactness 
and general practicability. Little floor space is used 
and mounting of reducer alone is all that is required to 
attach whole power unit to the machine frame. This 
tvpe of bag closing machine sometimes requires a 
change in the conveyor speed, and calls for a variable 
pitch pulley on the motor. An easy change of motor 
position makes this a small matter of adjustment. This 
power unit is also used inverted by attaching it under 


he motor on the bottom. 


the machine frame with t 

There is increasing use of direct-connected, unit- 
tvpe, motor reducer drives. The infinite variety of 
size, ratio and type that are available make the use of 
these power units very appealing to the designer. They 
work out well where a single speed is all that is re- 
quired. One or more items such as couplings, V-belt 
pulleys, sprockets and base are saved by use of these 
motorized reducers. Their pleasing and rugged design 
add to the appearance of any machine. If there is any 
doubt about correct speed of driven machine or need 
for shift of same in future, this can be taken care of 
nicely by selection of chain drive from low speed out- 
put shaft to the driven unit. A sprocket change is the 

(Continued on p. 134) 
































































BY C. G. FRANTZ 


PRESIDENT 


APEX ELECTRICAL MFG. CO. 


Not only is President Frantz thoroughly con- 
vinced that professional designers have con- 
tributed tangibly to the success of Apex 
products but he has a wealth of diverse ex- 
perience with designers, and their thinking, 
to back up his contention. This is certainly no 
blanket endorsement of activities or titles. 
What Mr. Frantz has sought to do, with nota- 
able effectiveness, is to show what the right 
man can accomplish in collaborative activities 
with the members of a manufacturer's own 
permanent staff. 


Professional Industrial Designer 


NE might call this the age of glamour. From 

birth to death, from arising in the morning 

until we return to our beds at night, we are 
disposed to move amid surroundings increasingly ap- 
pealing to the eye; surroundings which lend a new 
dash and vigor to life. Everywhere is color and the 
evidence of artistic accomplishment—our homes, our 
automobiles, the tools with which we work and the 
games at which we play. We are forever seeking es- 
cape from the drab and the unsightly. 

To interpret this new trend and to direct its appli- 
cation, industry has engaged the services of the pro- 
fessional designer. While yet a new profession, the 
depths of which are still unsounded, professional de- 
sign, by reason of its impressive achievements of recent 
years, has risen to a stage of commanding influence in 
industry. 

Sut even though the professional designer has dem- 
onstrated a worth that merits him a high place in the 
industrial world, there are still many in industry’s 
ranks who look upon him as a fad, and an expensive 
one at that, eventually to go the way of all passing 
fancies. 

I am not of that group. I am convinced the profes- 
sional designer is here to stay. I feel that he will be- 
come an even more important figure as time goes on 
and industry gains a fuller appreciation of the value 
of his art and its profit-turning qualities. As to whether 
my reasoning 1s good or bad, I leave you to judge after 
reviewing the case as I see it. 

There were a number of circumstances which led up 
to the dawn of this age of glamour and the advent of 
the man who was to do so much to influence its course 

the professional designer. At least, this was true 
insofar as the electrical appliance industry was con- 
cerned. They were compelling circumstances.  Cir- 
cumstances first heard faintly in the distance but which 
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soon gained volume swelling to an attention-demanding 
crescendo. They were circumstances as American as 
ice cream or baseball. 

Ilectrical appliances like airplanes, automobiles, the 
radio and many another product of industry, might be 
said to have passed through two stages of development. 
There was the stage immediately after their invention, 
the stage of their mechanical evolution when perfec- 
tion of the utilitarian element occupied the attention of 
the engineers to the exclusion of all else and the stage 
when the appearance of the appliance was improved and 
its eye appeal enhanced. 

During the first stage little thought was given to 
styling of the appliance. Most of them were crude 
and unbalanced. They might have been the product of 
some fumbling backwoods blacksmith. But when the 
novelty of the invention had worn off the public became 
more discriminating and was no longer satisfied with 
efficient performance alone. Exposed gears and clum- 
sily added attachments accepted yesterday without ob- 
jection, today were condemned as offensive. Eye ap- 
peal became a new and potent term for industry. De- 
mand was for color as it had never been applied before 
but above all it demanded striking novelty of design to- 
gether with pleasing appearance. 

The manufacturer was slow to sense this trend, or 
perhaps it may have been an unwillingness to admit the 
shortcomings of his products, but whatever the reason, 
he did not readily fall in with the new order. And 
when he finally did indicate a consciousness of these 
demands don’t think that he acquiesced without a strug- 
gle, because he didn’t. But he had been forced into a 
position where there was nothing he could do about it 
but accede. Here’s how it all came about. 

In the days of the World War and those which im- 
mediately followed this struggle, selling was easy. 

Everybody was buying and they bought almost any- 
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thing with no questions asked. Sales totals soared 


and industrial organizations grew fat and lazy on the 
easy profits. 


MAKING PRODUCTS MORE SALABLE 


HEN came the time of reckoning. The time when 

the reaction set in. Those lean days of the late 
twenties when sales barometers were falling and _ fall- 
ing fast, when corporation executives sought frantic- 
ally for alibis to pass on to dividend-hungry stockhold- 
ers who waited in vain for their quarterly checks. 

It was in those hectic days that the professional de- 
signer was born. Infancy and childhood were brief. 
Transition from the cradle to a man’s estate was 
rapid for the designer. He had a man-sized job to do. 
The professional designer had been drafted to meet an 
industrial emergency. It was his job to arrest dimin- 
ishing sales, to take operations out of the red. His 
was the job to lend buying appeal to the manufactur- 


understand what I mean if you could pay a visit to our 
morgue here at Apex. Viewing some of those old ma- 
chines there, many might well wonder how we ever sold 
sufficient numbers to make the effort worth-while. When 
we talk of styling and modern design for household 
appliances, it must be borne well in mind that most of 
the buyers of household appliances are women. Women 
are attracted to the striking and the beautiful. We 
learned this rule applied not only to their clothes, but 
to many of the other things they buy, including house- 
hold appliances. It is a perfectly natural feminine trait 
but it took industry many years to become aware of it. 

Of this early venture of ours into styling and design 
there is little to be said. While its result was almost 
entirely ineffective and went wide of accomplishing the 
mission we had in mind, it was a step in the right di- 
rection. In that day, professional designers as we know 
them today were unheard of. So we engaged an artist, 
hoping that he might be able to introduce that new line 
and style to our appliances which we felt were needed 
to make them more acceptable to the buying public. 


id Makes Our Products Better 


ers’ products, give glamour to the appliances which he 
sought to pass on to the public. The measure of his 
success is history. 

The manufacturer wasn’t any too well pleased either 
with the prescription written for him by the profes- 
sional designer for the curing of this sales malady. 
“High-falutin” and “nutty” were the milder terms by 
which the remedies advanced by the designers were de- 
scribed by some manufacturers. Recommendations for 
new models and revised styling caused the appliance 
men to throw up their hands in dismay. Such innova- 
tions could result only in vast losses through obso- 
lescence of stocks, dies and patterns. Manufacturers 
had not learned the sales values of new designs and 
models. They had not learned that the American pub- 
lic was willing to pay for, and would soon insist upon, 
beauty as it might be established. 

Our first attempts to introduce modern styling or 
design to Apex appliances and, incidentally, among the 
first in the industry, were made in the nineteen-twen- 
ties. Like many another manufacturer, we had become 
aware of the fact that our products were lacking in that 
all-determining, yet all too vague quality known as 
sales appeal. As to the utilitarian qualities of our prod- 
ucts, we offered no alibis. We knew that mechanically 
they were the best that could be produced. A good ma- 
chine, yes, but as to appearance, well, you could better 


OST recent of Apex washers, this 
machine amply justifies the cause of 
designer-manufacturer collaboration that 
Mr. Frantz finds so worth while. But it 
is only when compared with some of the 
best efforts of the past that the full con- 
tribution of professional aid becomes 
fully appreciated. How many of these 
older models could be sold today? 


DESIGN NUMBER 


It did not take us long to discover that this artist 
was not going to accomplish that which we had hoped 
for. His weakness lay in a fact which disqualifies 
many who would attempt to practice the profession of 
designer today. He did not have the knowledge or ex- 
perience that would enable him to combine fine styling 
with practical utility design. From that experience of 
ours we learned that the professional designer who was 
to fulfil his mission with industry must offer a com- 
bination of a sound knowledge of practical engineering 
with the ability to create eye appeal in the practice of 
his profession. 

Unsuccessful though we were in this first venture 
with improved design, we did not falter in our attempts 
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to achieve our goal. We continued in our experiments 
in one way and another, each new experience in the 
field teaching us a new lesson. All the while we were 
becoming increasingly convinced of the soundness of 
our purpose. 
It was not until 1932 that we engaged a professional 
It we had a man with the abil- 
ity to serve our purpose. He undertook to redesign 
our vacuum cleaner. 


designer in whom we te 


lor a theme for his design he 
borrowed some of the styling effect of the streamline 
train then developing so wide a popularity. Some there 
were in our organization who held their tongues in their 
cheeks as they saw this designer develop his motif. But 
I was impressed with the man’s methods from the start. 
He went about his task as one who knew what he was 
doing and continued to do so. 

Compared with the commonplace cleaner that we had 
been producing, the new one this designer created was 
an artistic triumph. And the cleaner was not only an 
artistic triumph either. Over night sales of the ma- 
chine soared to almost unbelievable volume. If we 
had been sold on the worth of the professional designer 
before, we were doubly convinced now. We have never 
been without his advice since and, as long as I have a 
voice in Apex policies, he will continue to serve us. 

We feel that the services of the professional de- 
signer are quite as valuable to us as those of our cor- 
poration attorneys. We look upon him in much the 
same light as would one afflicted with some serious 1ll- 
ness consider the services of a specialist. We have sev- 
eral whom we frequently consult. I feel that these 
gentlemen have been of untold help to us. Through 
their broad knowledge and practical experience they 
have been able to direct our efforts into new and more 
fertile fields. There are some business executives who 
continue to look upon the professional designer as a 
luxury only to be enjoyed by the big companies. I 
have no such false estimate of the value of this pro- 
fession to industry. It offers a means for materially 
increasing the profits of any business organization. 


ALWAYS THE RIGHT MAN FOR THE RIGHT JOB 


4 IWEVER, there is one point on which I don't 
wish to be misunderstood. When I voice this 
strong conviction as to the value of the service to be 
rendered by the professional designer, I do not mean 
that those who claim to be of this profession have the 
ability to work miracles. I said that we look upon the 
services of the professional designer here at Apex in 
much the same light as we do those of our corporate 
attorneys. And in selecting one of these designers, we 
use the same care and discretion we would use in 
selecting counsel to represent us in an important legal 
case. Our work is carefully planned. 

There are many who claim to be professional de- 
signers. Some are hardly more than mountebanks who 
accomplish nothing at all. Others may be fine stylists 
who, in their own sphere are good enough, but have 
neither the ability nor the experience necessary for the 
complete job. 

One of the chief benefits that I find in the introduc- 
tion of the professional designer to an industry is the 
fresh viewpoint he brings to that organization. The 
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engineering staff of any company is likely to become 
hidebound in its ideas and restricted by traditional lim- 
itations. “It’s never been done that way before,” they 
will say. Then again, engineers employed day in and 
day out on the same line of work are unconsciously 
hampered by mechanical limitations of the task at hand, 
they will be restricted by the fundamentals of design 
and will become so engrossed in some phase of the 
product on which they are working that they will lose 
sight of the requirements of the finished article. 

Don't misunderstand me—my enthusiasm for the out- 
side professional designer does not prompt me to ad- 
vocate the elimination of the company engineering staff 
or even to discount the latter’s important service. There 
is an office to be filled by each. Even the regularly em- 
ployed company engineer will agree with me on that 
point. The company engineer who is deserving of the 
name will admit to the worth of the professional con- 
sultant. He finds in him an inspiration to more lofty 
achievement. 

The two groups haven't alwavs worked together with 
the same spirit of cooperation in which we find them 
practicing their professions today. When the profes- 
sional designer first made his appearance in industry 
there was a great deal of rivalry between him and his 
engineer colleague. The latter looked upon the de- 
signer as someone out to rob him of his job, as a force 
out to cheat him of his livelihood. 
generally passed away. 


Sut that feeling has 


In many organizations the professional designer has 
served to harmonize the efforts of its component parts. 
He serves as a coordinator, eliminating rivalries be- 
tween departments—engineering, sales, production and 
others, bringing together the ideas of each for the best 
interests of the company as a whole. 

That the professional designer has been a powerful 
force for sales promotion, there is no sales executive 
who dares gainsay. Superior design inspires buver 
enthusiasm. It is most effective in breaking down sales 
resistance. Improved design inspires pride of owner- 
ship and buying enthusiasm. This tendency is not dif- 
ficult to understand. Is it not natural for the prospect 
to turn from the unsightly, poorly proportioned product 
so common a few years back, to buy the smartly de- 
signed article that will so readily harmonize with the 
decorative trend of the times? 

The manufacturer who employs professional design 
is perhaps unconsciously promoting the sales of indus- 
try in general. The woman who has a beautifully de- 
signed refrigerator in her kitchen will not long tolerate 
an ugly or outmoded sink or cabinet. Almost immedi- 
ately she becomes a prospect for any one of several 
related appliances and she is not satisfied until her 
whole kitchen reflects the artistic theme introduced by 
the first appliance she purchased. 

There is another capacity in which the professional 
designer serves industry. Frequently he, in the course 
of his activities, is able to introduce production econo- 
mies. It is not unusual for this designer, in developing 
a new motif for the product with which he is engaged, 
to simultaneously develop a manufacturing short cut 
that may result in a yearly saving many times the value 
of the fee which he is paid. To the thoroughly prac- 
tical professional designer, his practice is of three di- 

(Continued on p. 122) 
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With The 1940 Jury Of Award 


Because there were more entries in the Sixth Annual ELEc- 

} TRICAL MANUFACTURING Product Design Contest than in 

any of the five preceding competitions similarly sponsored 

| by The Gage Publishing Company, 

| Because the electrically-energized products, whose over-all 

| engineering-design was discussed by entrants, were more 

| varied and more fully representative of the industry 

| groups involved than ever before, 

Because individual manuscripts were correspondingly well- 
paced and clearly and logically planned, and, 

Because product design progresses to notably higher levels 

| each year, 

The Jury of Award had no easy task to decide the winners 
for 1940. 

Nevertheless, it is interesting to note, that the votes added 
up so that final winners were all among the preference 
choices of each member of the jury. 


understanding and knowledge on the part of the authors. 
“These annual contests sponsored by ELECTRICAL 

MANUFACTURING are accomplishing a great deal for 

engineering and manufacturing, and I am sure each 

year will see more con- 

testants entered and even 

closer competition, again 

making it more difficult to 

select the winners.” 





H. J. BRUNK 


Chief Engineer, The C. F. Pease Co. 


“To state that I had difficulty in arriving at a choice 
is putting it mildly. However, my selections are the 
result of long and careful study of the manuscripts. 

“It was a great privilege to have the opportunity to 
follow such a diversified line of well-engineered and 
designed products from the basic thought that conceived 
them through the various stages up to their completion. 





To learn how the numerous engineers and designers C. H. HALL 
solved their problems by _ co-ordinating electrical, 
mechanical and design elements into one composite unit 
was an experience stimulating to new thought and ideas 
| for me. The presentations clearly explain each step in “The only regret I have is the time I had to study 
the evolution of the products, and show a thorough and analyze the papers entered was much too short. 





Chief Engineer, Stoker Division 
Fairbanks, Morse & Co. 
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“It is gratifying to know that the manufacturers of 
so many different products that use electricity as the 
driving power are seeking to improve their products 
mechanically as well as making them pleasing to the eye. 
It is very encouraging to see how the machine tool 
industry is beginning to streamline its products. 

‘The majority of the papers were very well written. 
The illustrations, photographs and drawings showed that 
a great deal of work and care was exercised in prepar- 
ing them. I do think a few of the papers were a little 
more technical than they might have been. ‘Thus, they 
may not tell the story of accomplishment in quite as 
interesting a way as possible. Perhaps, one or two of the 
entries, authors ran in more advertising statements than 
should be in a paper of this kind; however, that is only 
my opinion. 

“In studying the manuscripts I was very much im- 

pressed by the way they were written in that they 
brought out the fact that the whole organization produc- 
ing the product seemed to 
have a hand in designing 
and perfecting the designs. 
The designing engineer 
alone did not take all the 
credit for the develop- 
ment.”” 





WILLIAM O’NEIL 


Industrial Designer 


“It was a great privilege and pleasure to have an 
opportunity to read the papers submitted in the Sixth 
Annual ELECTRICAL MANUFACTURING Product 
Design Contest. I was impressed most with the high 
standard of design and mechanical excellence, and found 
great difficulty in arriving at a decision in the picking of 
outstanding designs among the many submitted. 

“It is gratifying to know that designers and engineers 
are working toward greater efficiency in appearance as 
well as performance, and this is borne out in the majority 
of papers which played up appearance as of material 
assistance in sales promotion. 

“IT think ELECTRICAL MANUFACTURING is to be 
commended on the increasing standard of excellence 
brought out in each successive contest, and that this in- 
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creasing standard will serve as inspiration and incentive 
to young engineers and ; 
designers who strive for the Kus 
better appearance, perform- : : 

ance, and saleability of io" 


their products.” 





E. R. SEARLES 


Editor, ELECTRICAL MANUFACTURING 


““As the only member of the Jury of Award to have 
served similarly for previous ELECTRICAL MANUFAC- 
TURING-sponsored competitions, the Editor is greatly im- 
pressed by the continued yearly increase in quality and 
quantity of entries here climaxed (to date) in this Sixth 
Annual ELECTRICAL MANUFACTURING Product 
Design Contest. 

‘““To those many earnest entrants who could not win, 
good as their papers were, because only four could be 
best under the rules of the competition, the jury is to a 
man grateful for the stimulation and interest that lay in 
critical examination of the papers. 

“Tt is unfortunate, and this is something observable in 
each preceding year too, that so many of those who 
actively participated failed to comply with the specific 
rules of the competition in regard to character of text 
and illustrations required; maximum and minimum num- 
ber of words stipulated, etc. Non-qualified entries could 
not, of course, be given final consideration for award- 
winning choices in fairness to that far-more numerous 
class of entrants who observed explicitly all the various 
contest rules. 

“Once again, it has been an enormously stimulating 
experience to participate in the review of this material. 
No better indication of the march of progress in the im- 
proved engineering-design of all types of electrically- 
energized products could be gained. It is a pleasure to 
look forward to 1941. 

“On behalf of the publishers there is here publicly 
expressed an unqualified appreciation of the more than 
generous contribution of time and effort on the part of 
the non-staff members of 
the Jury who participated 
in this Sixth Annual ELEc- 
TRICAL MANUFACTUR- 
ING Product Design Con- 
test.”” 
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With a 


dependable, direct-current communication, 


of background in 


half-century 
TelAutograph sought to develop an alter- 
nating-current design to meet and excel 
competition. How successfully that may 


have been accomplished is indicated by the 


approval for 


by the Jury of Award. 


unanimous award-winning 


rating of this entry 


Modernized 


parative basis of appearance 


LD and new. This view of an older type of instru- 
ment, as installed in a bank, offers an excellent com- 
size and convenience features 


For New Accomplishment 


ACK in the 80’s and 90’s of the past century, 
inventive genius was concentrated on revolutionary 


developments—particularly in the field of com- 
munications. It was during those busy decades that 
Alexander Graham Bell produced his telephone and 
Elisha Gray perfected his first TelAutograph. This 
TelAutograph, now known as a TelAutograph tele- 
scriber, is an instrument for instantaneously producing at 
a distance from the place of origin a permanent facsimile 
record of graphic characters. 

Both the telephone and the telescriber quickly found 
their places. The history of the telephone is well 
The tele- 
scriber is less well known, since its use for the most part 
has been confined to business and industrial communica- 
tions. Today, after almost a half-century of service in 
over 120 classes of the nation’s industry, it is still prac- 
tically unknown to the average layman. 


known because of its wide popular usage. 


U PON the 

reluc- 
tance motor 
was the basis 
of the new 
TelAute- 
graph de- 
sign estab- 
lished. Vir- 
tually true 
linear re- 
sponse to ap- 
plied voltage 
is obtained 
by opposing 
the torque 


with a spiral wear @ 


spring and TLE ERC On nT 


proportioning PV AU a an ise ea ae Olle 4 
the rotor. 
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WITH SPIRAL SPRING LOAD 
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The basic principles for the operation of the tele- 
scriber are comparatively simple. It transmits simultan- 
eously two signals, controlled by and proportionate to 
the plane co-ordinates of a writing stylus. It translates 
these signals at a receiving point into similar co-ordinate 
positions of a writing pen. A third simultaneous signal 
controls motion in the normal plane, lifting and depressing 
the pen as required in writing motions. Signals con- 
trolling the paper feed are transmitted during non-writing 
Auxiliary circuits are required in complex 
systems for the selection of particular stations, “busy” 


locks and similar functions. 


intervals. 


In practice, plane motion 
of the stylus is translated into rotary motion of two shafts 
by a system of arms and levers. A congruent system in 
the receiver re-converts the rotary motion to plane motion 
of the pen. Pressure of the stylus on the writing surface 
controls the signal which depresses the receiving pen 
onto the paper. 

Until now, TelAutograph telescribers have been oper- 
able only from a direct current source. Such models 
employ a potentiometer and contact arm, rotated by each 
of the shafts for controlling the potential of the co- 
ordinate signals. At the receiver these potentials are 
individually impressed on two moving coils located in 
strong electro-magnetic fields. These produce 
lateral motion, against retaining springs. This motion is 
translated to a rotary shaft by chain and sector. In 
turn, this rotary motion controls the pen, as above men- 
tioned. The size of field magnets, gravity coil suspen- 
sion, and linkages for motion conversion requires a 
mechanism projecting above and largely surrounding the 
writing surface. The receiver paper shifting mechanism 
advances the paper a line at a time by means of a recip- 
rocating solenoid, and the used paper is stored on a 
hand-wound, spring-driven reel. 

The growing use of the TelAutograph in alternating 
current territories, with the consequent need of con- 


coils 
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oe of the transceiver. A—With 
cover removed, showing how the sheet 
metal chassis lends itself the attachment of 
the receiver element to form a transceiver. 
B—Showing details of pla-damping and the 
latching mechanism associated with the 
transmitter control switch. C—As seen from 
below, showing interlinking of transmitter 
and receiver portions when thus assembled. 


verters for each telescriber, forced the development of a 
newer machine to operate directly from alternating cur- 
rent. This (first) basic demand was supplemented by; 


Second—DMore modern, pleasing exterior, function- 
ally adapted to telescriber uses. 

Third—Clearer vision of messages while writing is 
being transmitted and received. 

Fourth—lImmediate and automatic clearance of each 
message from machine. 


To this list of “‘musts’’ the designer added: 

1 A high “‘torque-inertia’’ ratio in the receiver. 
2 Elimination of intermediate forms of motion, 
thus improving linearity of response and reduc- 
ing the number of critical adjustments. 
Accessibility of parts for service. 
Interchangeability of chassis, parts and cases. 


Wr te UW 


Characteristic of transmitter control unaffected 
by changes in load. 


Each needed function in the machine was separately 
analyzed, as described later, and the most straight- 
forward, satisfactory design was selected. Co-ordinated 
designs of inter-related parts were prepared in accord- 
ance with the special design requirements. The principal 
accomplishments, in addition to operation on alternating 
current and general simplification, are: 

The use of reluctance motors directly producing 
rotary motion proportional to the applied voltage, elim- 
inating the customary conversion from lateral motion. 


A higher torque-inertia ratio, increasing the speed. 












HO’S Who at TelAutograph behind the 
new telescriber. W. A. Lauder (cen- 
ter) in charge of development, E. F. Cahoon 
(left), associate, who is responsible for the 
linear rotor, and F. Pomes, development 
technician at headquarters. 
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Reduced mass in the receiver writing system. 

The use of inductive potentiometers as a source of 
linearly controlled voltages, tapped to give automatically 
identical voltage ranges and values for a wide selection 
of load conditions. 


The employment of the vibration inherently produced 
by alternating current to lower static friction and the 
use of a multi-element mechanical filter to limit the effect 
of this vibration on the writing pen. 


A compactness, beauty of design, and ease of oper- 
ation is indicated in the illustration, showing the newly 
developed telescriber in contrast to the present one. 


The entire design hinged ultimately upon the correct 
selection of a signal controlled device for imparting 
motion to the pen. A rotary torque was preferred, thus 
eliminating one intermediate form of motion and con- 
sequent linkages. Basic consideration was given to sev- 
eral methods, and critical investigation was made of 
each of the following well-known movements: 

a. Torque motor. 

b. Moving coil transformer. 

c. Servo-mechanism. 

d. Rotary electro-magnet or reluctance motor. 


Of these the reluctance motor best met all require- 
ments, principally because of its high torque-inertia ratio, 
compactness, voltage-torque linearity and reproducibility 
in production without critical adjustments. By oppos- 
ing the torque with a spiral spring, and properly pro- 
portioning the rotor, an angular response extremely linear 
to applied voltage is obtained, as shown in the graph. 





























































































































The controlling signal must likewise be voltage, pro- 


portional to the angle of the shaft. The inductive 
potentiometer (or continuously-tapped auto-transformer) 
is the simplest and most satisfactory means of obtaining 
a continuously-variable voltage and was adopted as the 
transmitter control element. ‘The inductive potentiometer 
was arranged with a single layer winding in the form of 


an arc of a circle with a moving contactor to pick off 
the receiver control voltage with the movement of the 
transmitter stylus. The voltage at the contact roller, for 
a given electrical load, is a linear function of the angular 
displacement of the transmitter stylus arm. 

To maintain this linearity of voltage, with varying 
numbers of receivers connected, a system of taps is 
arranged which provides identical voltage ranges and 
values for a wide range of connected load. ‘These taps 
may be manually adjusted for fixed service conditions, or 
automatically selected through the service selection key 


in complex intercommunicating systems. [aps are also 
provided for matching service voltages. Several sizes of 
potentiometers have been designed to accommodate 
various maximum numbers of receivers. 

The phosphor bronze contact roller passes over a 
bared section of the winding and is of such a diameter 
as to contact a maximum of two turns. Careful design 
consideration was given to holding the voltage per turn 
and short circuit current to safe operating values. 


RECEIVER LINKAGE AND DAMPING 


NY OPERABLE telescribing system must be so 

set-up that the mechanical linkage between the 
receiver pen and the pen motors must be congruent to 
the mechanical linkage between the transmitting stylus 
and the control voltage sources. The most advantageous 
arrangement was found to be an inversion of the linkage 
previously used which permitted the pen motors to be 
located much lower relative to the receiver platen. ‘This 





lower location of the structural mass permitted a design 
wherein the writing field was toward the top of the re- 
ceiving unit, the transcribed message being immediately 
in the clear, away from any surrounding structure. The 
requirements of this linkage system are that it be light 
in weight and operate with a minimum of friction, in 
addition to imparting the writing motions. The linkage 
system may be looked upon as a parasite on the pen 
motors and any weight or friction in this system tends to 
degrade reproduction. 

In the practical application of this instrument the 
transmitter and receiver may be located at considerable 
distance from each other. This means that there will be 
an appreciable resistance between the contact rollers in 
the potentiometers and the terminals of the receiver pen 
motors. ‘Therefore, the voltage that appears at the pen 
motors will depend upon the control current in the line 
wires. In designing the reluctance motor this fact had 





WO types of units are involved. 
(A) The transceiver (or sending 
and receiving product) and (B) the 
single purpose receiver. 


to be taken into consideration, and a compromise was 
made between the allowable distance at which the instru- 
ment could operate without serious distortion of the writ- 
ing field and the torque of the reluctance motor. 

There was also another device in the receiver which 
obtained its operating current form the line wires; this 
was the receiver relay. [he amount of current which 
it required also affected the allowable distance between 
the instruments, therefore its current requirement was 
reduced by a condenser in multiple with its winding. 

A primary element in the telescriber is the means for 
shifting the paper after each message. ‘The device here 
employed shifts the paper one complete writing space at 
the end of each message, completely clearing the platen, 
and making the message available for use if desired. A 
small induction motor, controlled by a relay, energized 
during writing, is used. Motor end play is employed in 
clutching the motor to the paper drive, allowing accurate 
control of paper feed by eliminating motor over-run. 

The paper take-up reel is driven by a separate small 
induction motor which turns the reel through a slipping 


(Continued on p. 75) 
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SWIVEL HEAD 


P08 SPINDLE 


AND BEARING 
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RONT view of stanchion showing hob slide, swivel 
head, feed drive shaft and 13-station pushbutton con- 
trol pendant. 










INCE the machine operates within a fully-temperature 
controlled enclosure, gear and motor isolation is 
adopted in the interest of efficiency. 


For Super-Accuracy 
In Heavy Gear Hobbing 


Even to the poimt of being planned for 
operation within air-conditioned factory 
areas, that the high-speed, turbine-reduction 
gears it is built to produce may be of great- 
est possible quietness and smoothness, this 
gear hobber is a dynamic lesson in organized 


engineering-design thinking. 


gears is a vital factor in the construction of the 
many new naval vessels for our National Defense 
Program. 


| gees of high-speed turbine reduction 


In such gears quietness and smoothness of 
operation are highly essential, and equipment to satis- 
factorily produce them must, of necessity, meet extremely 
close limits of accuracy. 

Gould & Eberhardt of Irvington, N. J., has designed 
and constructed several new large size gear-hobbing 
machines to satisfy the demand for machines to ac- 
curately generate high-speed single- and double-helical 
reduction gears on a production basis. One machine of 
particular interest, developed for marine turbine reduc- 
tion gears, is the 120H Universal Gear Hobber. This 
machine has a nominal capacity of 120-in. diam., 48-in. 
face width at 45 deg. and 2'% diametral pitch, but at 
low helix angles will accommodate gears up to 1|60-in. 
diam. The weight of machine is | 38,000 lb. and floor 
space is 20 x 30 ft. 


The first consideration in designing the new |20H 
Gear Hobber was accuracy, and every effort was con- 
centrated in this direction. The engineers were not re- 
stricted to follow any prior practice or design, but instead 
were free to develop any new mechanisms required to 
suit the conditions. This has resulted in several out- 
standing mechanical features and application of electrical 
controls entirely new in gear-cutting machinery. 

Maintenance of the original high degree of accuracy 
built into the machine was also carefully considered and 
special adjustment means were embodied to retain the 
original accuracy over a long period of years. 

This new 120H Gear Hobber, incorporating the 
vertical cutting principle long used by G&E, is arranged 
with two cutter heads oppositely disposed, so that both 
right- and left-hand portions of double-helical gears may 
be cut simultaneously. One obvious advantage of two 
cutter heads is a substantial increase in production made 
possible by cutting both hand gears at the same time. 

The right-hand cutter head feeds downward and the 
left-hand head upward. The feed of one is always 
opposite to the other and may be toward or away from 
the center of the gear blank. With this arrangement 
only one common differential is necessary to produce 
both the right- and left-hand helices. At any time either 
cutter head may be disconnected and the machine oper- 
ated as a conventional single cutter head machine. 

The hob slides are mounted on separate stanchions 
and travel on double rectangular guides provided with 
independent adjustments. Each stanchion is adjustable 
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along its respective bed for the diameter of gear and 
depth of tooth to be cut. The swivel heads have angular 
adjustments of 180 deg. for cutting right- and left-hand 
helical gears of any angle. Separate power devices per- 
mit quickly swiveling each cutter head to the correct 
angular hob setting. 

Thermal Isolation—TJhe main gear mechanism and 
driving motors are located away from the machine proper 
for thermal isolation. The primary objective is to pre- 
vent the heat generated by the driving elements and 
motors from being transmitted to the other units of the 
machine, which would tend to distort the accurate align- 
ment. This is particularly essential in a large gear 
hobbing machine where large diameter and wide face 
gears require several days of continuous cuttign to finish 
the teeth in one gear. All driving shafts are journaled 
outside of the machine so that heat will not affect the 
alignment of the main bases and stanchions. 

To attain uniform temperature conditions the machine 

has been placed in an air-conditioned enclosure. Con- 
stant temperature day and night is controlled by refrig- 
erating and heating units. 
Work Table Construction—Concentricity of tur- 
bine reduction gears is of greatest importance, and when 
both hand gears are generated simultaneously it is par- 
ticularly essential that the machine work table rotate 
accurately about its axis. 

The work table on the 120H Hobber is mounted on 
tapered roller bearings. These bearings, 54 in. O.D., 
tapered roller bearings. ‘These bearings, 54 in. OD., 
are used for the radial thrust only, the vertical table 
load being taken directly on the flat annular bearings. 
Each individual bearing race was ground within an ac- 
curacy of less than 0.0002 in. run-out between inner 
and outer surfaces and all rollers are uniform within 
0.0001 in. With the tapered bearing mounting, a max- 
imum table run-out of 0.0003 in. was attained and a 
further material improvement is expected after machine 
is thoroughly run-in, 


Finish-hobbing both halves of a 
double-helical gear simultaneously. 





Backlash Adjustment—In a gear-hobbing machine 
it is essential to have minimum backlash between the 
indexing worm and gear driving the work table. It is 
likewise of great importance that the accuracy of the 
worm-gear set be preserved. These conditions have 
both been attained in the 120H Gear Hobbing Machine 
by two distinctive and radical innovations in design. 
The backlash between the worm and gear is main- 
tained by the application of a new patented worm and 
gear designated ‘“‘Dual-Lead Worm Gearing.”” ‘The 
worm, as the name implies, is arranged with a different 
lead on each set of profiles, thereby producing a thread 
that varies in thickness from one end to the other. ‘The 
mating worm gear likewise is correspondingly modified 
on each set of its profiles so that a proper conjugate 
tooth action is attained in either direction of rotation. 
By axially adjusting this dual-lead worm the back- 
lash is controlled without disturbing the center distance 
and without affecting the transmission of uniform motion. 
Furthermore, the backlash is uniform along the line of 
action in any adjusted axial position of the worm. 
Two Worm Gears for Table Drive—The 
preservation of accuracy of the final index drive is ac- 
complished by employing two sets of index worms and 
gears. [he one worm gear set of coarse pitch is used 
for roughing, and by means of a separate individual 
motor drive this same worm gear set is used for truing 
the gear blanks for concentricity. When used for truing, 
the entire table drive is disconnected from the main 
mechanism of the machine and with this motor the table 
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ENTER-base unit is (A) supported on tapered roller 


DUAL-LEAD WORM THREADS 
VARY IN THICKNESS FROM 
ONE END TO THE OTHER 









BEARINGS 
bearings and (B) driven by two sets of worm gear- 


The worm units (C) are liberally provided with 
ball thrust bearings as indicated. 


can be quickly rotated without resorting to special change 
gears. The other worm gear set is of fine pitch and 
used exclusively for finishing, thus conserving the ac- 
curacy of this worm and gear. 

The two driving worms are always synchronized but 
only one worm is in direct contact with its respective 
worm gear, while the other form is in an idling position 
with no contact with its worm gear. 
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The dual-lead worm presented a simple but very effec- 
tive solution for this new outstanding structural feature. 
Ordinarily the dual-lead worm is shifted axially to com- 
pensate for backlash resulting from wear. However, by 
providing other means to quickly shift the dual-lead 
worm a sufficient amount in an opposite axial direction, 
the backlash can be increased to have the worm idle. 

By reversing the short and long leads on the two 
worms relatively to each other, an axial adjustment in a 
given direction increases the backlash of the one worm 
and decreases the backlash of the other. Shifting the 
two worms to the right will cause one worm to have 
little or no backlash and to drive the table, while the 
other will have ample clearance on both sides of 
thread to prevent contact. Conversely, shifting the two 
worms to the left will cause the other worm to drive the 
table while the first worm will release its load and 
become idle. 

Independent fine adjustments are provided for each 
dual-lead worm to obtain the proper backlash and pro- 
vide for wear. A common rapid axial adjustment, 
together with suitable stops, accurately positions either 
worm in proper contact and permits the other to idle. 
Hob Spindles—The hob spindles have a reverse-taper 
bearing with the small diameter at the nose end of the 
spindle. This design provides a closer support and 
drive for small-diameter hobs and eliminates excessively 
long arbor and spacing collars. A further advantage 
of this reverse-taper construction is the larger-diameter 
spindle at the opposite or drive end. This is particularly 
important, because the hob-spindle driving gear must of 
necessity be quite a distance from the hob to clear the 
large-diameter gears. 

A circulatory-pressure system of lubrication auto- 
matically and continuously supplies filtered oil to the 
mechanism in the main gear case, to the work table, and 
to the two index worm-gear sets. Cascade oiling is pro- 
vided to the change gears enclosed in oil-tight compart- 
ments, the lower portions of which form the main 
reservoir for the lubricating system. 
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OUPLICATE SETS OF 
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ADJUSTING 
NUTS 


UPLICATE sets of lubricating pumps and motors 
as well as automatic switching to standby storage 
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battery supply in the event of power interruption dur- rT 
ing a finishing cut are precautionary features. Schematic a 
wiring diagram (B) of Gould & Eberhardt’s 120 H ‘ 
Hobbing Machine. % 
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M° TORS and 
multiple lim- 
it switch provis- 
ions (A) on one 
side of the stan- 
chion and (B) on 
the stanchion base 


An intermittent high-pressure system comprising spe- 
cial pumps with filtered oil lubricates all bearings within 
the two stanchions, the horizontal guideways, hob-car- 
riage guideways, hob-driving parts, swivel heads and 
main hob-spindle bearings. A complete duplicate set 
of lubricating motors, pumps and filters is supplied as a 
precaution against failure of lubrication. 

Electric Drives—The flexibility of modern electrical 
controls and devices provides excellent solutions to some 
of the complex problems in co-ordination. 

Several unusual requirements are involved: first, the 
location of motors and controls away from the machine 
proper to avoid the effect of heat; second, insurance 
against motor failure during the finishing cut; and third, 
prevention of accidentally starting the wrong motor, 
especially in view of the number of motors involved. 

All motor starters and rheostats are mounted in a 
single enclosure. Io minimize the heat effects from the 
starters this enclosure is located in the wall of the aiur- 
conditioned room in such a manner that all heat is dis- 
sipated to the outside. The front of the panel faces the 
operator inside the enclosure; the rear is accessible. 

Eleven motors are used to operate the machine. Six 
of these are direct current and the remaining five are 
alternating current. he primary reason for the selection 
of dc. for the main-drive, lubricating and coolant motors, 
is to prevent the machine from accidentally stopping 
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ONTRIBUTORS to the successful engineering-design 
of the 120H at Gould & Eberhardt. Wm. F. Zim- 
mermann, chief engineer and works manager; G. E. 
Spies, sales manager; G. Davenport, research engineer 
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during a finishing cut. In the event of a power inter- 
ruption automatic switches connect these motors to a 
standby storage battery unt] the regular power supply 
is restored. These precautions are particularly necessary 
because, should the machine stop during a finishing cut, 
objectionable marks in the gear teeth would occur, thus 
necessitating recutting the gear with the loss of many 
days’ time. 

DC. Main Drive—A secondary but important advan- 
tage of using dc. for the main-drive motor is variable 
speed. The motor is of the constant-horsepower type 
with a rating of 20 hp. A four-to-one speed range 
permits a wide selection of hob speeds without resorting 
The hob speeds, 18 to 72 rpm., are 
graduated directly upon the field rheostat plate on the 
control panel. 

The main motor is arranged for inching, and when 
so used always operates at the lowest possible speed 
regardless of field rheostat setting. When inching, the 
motor is subject to limited dynamic braking. This is 
not effective when the motor is stopped by the regular 
stop button, otherwise the severe jolt would leave marks 
in the gears if the hobs were cutting at the time. 

An ammeter to indicate the load of the main motor 
is incorporated in the control panel. Contrary to the 
usual practice, thermal-overload protection for the main- 
drive motor is purposely omitted. However, there is a 
horn signal to warn the operator when the motor is over- 
loaded. This permits slowing down the motor without 
bringing it to a stop and without interrupting the cut 
until the cause of overloading has been determined. 
Limit switches located on each stanchion serve to stop 
the main motor on a roughing or finishing cut. 


to change gears. 


and L. T. Seely, design engineer. 
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Due to the varying speed of the main motor, four 
separate motors for lubrication and coolant are neces- 
sary. [hese motors, all 34-hp. constant-speed dc., will 
continue to run from the battery in the event of a power 
interruption. 

The lubricating motors and pumps are supplied in 
duplicate to guard against failure during a cut. These 
lubricating-pump motors are directly connected to the 
main-line switch on the control panel, so that moving 
this switch to the dc. position automatically starts one set 
of lubricating pumps. This makes it impossible to run 
any dc. motor without one of the lubricating motors 
starting first. 

Signal lights on the panel board indicate whether 
the lubricating pumps are supplying adequate oil pres- 
sure, and in the case of the low-pressure oiling system 
if the pressure should reach a predetermined minimum, 
a bell would warn the operator. Pressure switches 
connected to the lubrication lines operate both the lights 
and the bell. Should the high-pressure lubrication 
system fail, a signal light would warn the operator in 
ample time to change over to the duplicate units before 
any damage could be done. 

The two dc. coolant-pump motors are directly con- 
nected to centrifugal pumps, one for each cutter. These 
pumps, pushbutton controlled, cannot be started unless 
the main motor is running, and automatically stop with 
the main motor. 


DC. Truing Motor—The one remaining dc. motor 
is 7'4-hp. variable-speed for rapid rotation of the table 
when truing gear blanks. This motor is pushbutton con- 
trolled and its field rheostat mounted on the main panel 
is graduated directly in terms of table speed ranging 
from 4 to | rpm. This motor is interlocked by means 
of two limit switches to protect the fine pitch worm 
from damage or excessive wear. One prevents the 
motor running unless the table drive is disconnected from 
the main drive and the other prevents operation unless 
the coarse pitch index worm is engaged. 


Cae are conveniently arranged on 
both the (A) stanchions and (B) con- 
trol panel. (C) The rear of the panel offers 
an uncrowded but compact solution of the 
problem of auxiliaries. 
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Five ac. motors are used for traversing purposes. I hey 
operate only while their respective buttons are depressed, 
and limit switches protect the stanchions and slides from 
overtravel. 

Two 7'4-hp. motors are used for traversing the 
stanchions. Two other traverse motors, 5 hp., are 
mounted on top of the stanchions for independently posi- 
tioning the cutter heads vertically. 

In addition to these two 5-hp. motors to independently 
traverse the cutter heads vertically, a 20-hp. motor is 
used to simultaneously traverse both heads to maintain 
the lead relation to each other and the gear blank. 

The co-ordination of the ac. and de. circuits is very 
simply attained by the use of a double-throw main switch 
located on the control panel with ac. neutral, and dc. 
positions. When set in the ac. position, only the ac. 
motors may be operated. In the neutral position the 
switch may be locked to permit electric inspection or 
repair. When the switch is closed in the dc. position, 
one of the lubricating pumps is automatically started, as 
previously mentioned. 

Pendant pushbutton stations control all motors except 
the lubricating motors. Separate pendant stations ar- 
ranged with thirteen buttons are provided for each cutter 
head. Seven buttons on each switch are for dual con- 
trol of the main, truing, and simultaneous traverse motors. 
The remaining buttons control the motors pertaining to 
their respective cutter heads. 


Performance of Machine— [he accuracy attained 
on the machine after erection in the customer's plant has 
been particularly gratifying. The alignment of stanchions 
is within 0.00025 in. in 4 ft. The accumulated error 
in lead is within 0.001 in. in 4 ft. The average periodic 
error corresponding to one revolution of the index worm 
does not exceed + 0.00005 in. on a gear 120 in. in 
diameter, and the accumulated pitch error is less than 
0.002 in. on the same size gear. 

Gears produced by double cutting, both in roughing 
and finishing operations, have an excellent surface finish 
and run quietly without lapping or any other corrective 
processes. [he time saved as compared to single-cutting 
machines is almost 50 per cent. 
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90 Per Cent Lighter. 
96 Per Cent Less Space 


With many room coolers from which to this first room cooler that it was soon recognized for its 
choose, buyers became increasingly selective. quality and performance and soon began to fill the need 


for which it was designed—the “‘mass’” market for air- 
conditioning. Ihe subsequent history of this unit has 
been a remarkable record of achievement in terms of 


With preference points in mind, engineer- 
designers have established the unit most 


likely to prove competitively successful. “tai : : 
ae P P : J reduction in cost, weight and size, accompanied by con- 


Planned toward a clearly-defined objective. Se 
pe eee CT one — stant improvements in performance, reliability and life. 
HIS year two new room coolers were announced, 
with virtually every part re-designed in the light of 


OR many years the aim of air-conditioning design ' 
past experience in manufacturing the units and observing 


engineers has been to make the comforts of sum- 

mer air-conditioning available to the greatest pos- 
sible number of users. Many people had tasted the 
comforts of ‘weather control” in theatres, railroad trains 
and retail stores, and were ready to buy it for their 
homes and offices. But the tailor-made type of air con- 
ditioning system was admittedly too expensive. From 
the nature of this new market and the technical problems 
involved in developing equipment to supply that market, 
it was evident that a simple, compact “plug-in” type of 
electrical appliance was needed, something that could be 
easily installed, with a minimum of original and oper- 
ating cost. When this product was developed, it became 
known as a ‘room cooler.” 

General Electric introduced its first room cooler in 
1934. ‘This was an important contribution to the field 
of air conditioning. It was a complete room air con- 
ditioner with all elements (motors, compressor, fans, coils, 
filters, etc.) housed in one cabinet. So successful was 


A* installed, this new General Electric room 
cooler occupies relatively little space even 
when placed in front of a radiator. 
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HREE available control systems. (A) Stand- B 
ard, with toggle switches for fan and com- 
pressor, indicator lights and fresh air damper 


control knob. (B) Plus a built-in thermostat The refrigerant circuit, shown schematically in the ac 


to give adjustable temperature control. (C) : : i ¢ . 

Complete; that is, standard controls plus a companying diagram, has two simple functions. First, 
built-in thermostat and a time switch which it must create a low-temperature surface to cause heat to 
may be set instantly for any pre-determined flow out of the room air (remember that heat, like water, 


hourly operating condition. always flows down-hill). Second, it must pump this 


heat to a high temperature surface where it can be dis- 


; ; ae 5 »osed of by flowing into a stream of outdoor air. Refer- 
their performance in the field. This program was under- é 


taken with the following objectives: 
To improve performance; to extend the line; to reduce 
cost; to increase flexibility of application; to facilitate 


ring again to the diagram, the cooling coil fins are kept 
cold by a refrigerant evaporating at 45 deg. F., which 
allows the heat to flow out of the room air. The com- 
pressor then raises the evaporated refrigerant toa higher 
temperature (and pressure), and this same heat flows 
from the condenser (where the refrigerant condenses to 
a liquid at 120 deg. F.) into the outdoor air stream. 
At this point, the refrigerant is a sub-cooled liquid, ready 
to repeat the cycle again at the expansion valve, which 
controls its flow to the cooling coil. 


installation and service, and, to improve appearance. 

All of the objectives have been realized to a most 
gratifying extent. This is best indicated by the fact 
that the weight of the larger unit has been reduced 
30 per cent below that of its predecessor. In addition, 
the new room coolers require 36 per cent less space than 
previous units of comparable cooling capacity. Costs 
have been correspondingly reduced, several utility feat- 
ures have been added, and the installation problem has 
been reduced almost to the vanishing point. The product 
is now housed in a stylishly modern cabinet. 

Because the functions of true air-conditioning are not 
always fully understood, perhaps it should be pointed out 
that the G-E room cooler provides the following: 


The compressor used in the room coolers is a stand- 
ard design manufactured by General Electric in large 
quantities for commercial refrigeration equipment. It is 
a twin-cylinder unit with high volumetric efficiency, bal- 
anced reciprocating parts, and low power consumption. 
The bore is 11% in., the stroke 13¢ in. Piston pin holes, 
connecting red holes, cylinders and main bearings are 


diamond-bored, and held within 0.0002 in. All castings 


Cooling —Controlled reduction of room temperature. . - are 
are normalized before machining, eliminating any danger 


Circulating—Producing movement of air. 

Ventilating—Bringing in fresh air from outside. 

Dehumidifying—Removing excess moisture. 

Filtering—Removing dirt, pollen, and foreign mat- 
ter from the air. 


of warping. 

Cooling and condensing coils are made of seamless 
drawn copper with all joints silver-soldered to form prac- 
tically a continuous tube surface. Fins are also soldered 
and bonded to the tube, thereby insuring maximum heat 
transfer rates, together with dependability. 

Fans for discharging and circulating the air are of 
the centrifugal type, built of heavy gage steel and dy- 
namically balanced. All three fans are mounted on a 
single shaft of ample diameter, supported by self-align- 
ing, sleeve-type bearings requiring lubrication only once 
or twice a year. 


In general, the component parts of summer air-con- 
ditioning systems are: compressors or refrigerating 
mechanisms, similar to those used in both domestic and 
commercial refrigeration unit; cooling coils, again like 
those used in refrigeration installation; fans, whose func- 
tion is to move air; filters through which air is passed 
to eliminate dirt; and the motors, control and wiring. 


There are two motors in the G-E. room cooler, one to 
drive the compressor and the other to drive the fans. 
Both are mounted in resilient bases. [he compressor 


ENERAL Electric air conditioning engi- 

neers study a fan for their new room 
cooler. Here, in the usual order, are: A. B. 
Hubbard and M. J. Stanton, design engineers, 
D. W. McLenegan, production engineer, and H. 
D. Kelsey, chief engineer, Air Conditioning and 

Commercial Refrigeration Department. 
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motor is equipped with a belt tightener base which main- 
even belt tension despite wear or stretch, thus 
prolonging the life of the belt and assuring proper start- 
ing at heavy loads. All ac. motors are equipped with 
an overload protection device, which shuts down the 
motor when overloads or undervoltages occur, auto- 
matically restoring operation when normal operating con- 
ditions return. 

The smaller of the two coolers, type FB-50, has a 
> hp. 110 volt motor, and this unit can be plugged 
into a |5-amp. lighting circuit because the compressor 
motor has a low starting current, and the interlocking 
controls prevent simultaneous starting of fan and com- 
pressor motors. 


Type FB-70 has a 


tains an 


34 hp. 110/220 volt motor wired 


for 110 volts, but easily connected for 220 volt operation 
when desirable. 


The compressor motor load varies widely, in room 
coolers, with changing room and weather conditions. By 
industry agreement, units are rated at standard conditions 
of 95 deg. F. dry bulb and 75 deg. F. wet bulb out- 
door conditions, and 80 deg. F. dry bulb and 67 deg. F. 


wet bulb indoor conditions. But the compressor motor 
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must also operate satisfactorily at much more severe con- 
ditions. Accordingly, we have chosen 105 deg. F. dry 
bulb outdoors, with 95 deg. F. dry bulb and 75 deg. F. 
wet bulb indoors to test G-E units 
ditions. 


for extreme con- 
This is equivalent to starting the unit in a hot 
house on an extremely hot day. Under these temper- 
atures compressor motor load is approximately 50 per 
cent more than at standard rating conditions. 

The air moving equipment in a room cooler should 
perform three separate functions of circulation: 

1. Distribute conditioned air into the room while 
drawing room air back into the unit for recon- 
ditioning and recirculation. 

2. Bring in the desired quantity of fresh air from the 
outside and introduce it into the room. 

3. Carry to the outdoors both the heat removed from 
room air and the heat generated by the mechanism 
itself. 

These three functions are performed by three cen- 
trifugal fans (all driven by the same motor) which move 
air through three separate air circuits, two of which are 
inter-connected by a damper. These three air circuits 
are shown in the accompanying illustrations. 


NE OF the most important objectives of our engi- 

neering design was to reduce to a minimum all 
undesirable heat transfer within the air conditioner. This 
requirement has a deciding influence on the general lay- 
out. The designer has his choice of placing the heat 
transfer surface on the discharge or on the intake side 
of the fan. The accompanying diagram shows why the 
blow-through arrangement was selected — because it 
avoids the transfer of heat from the hottest to the coldest 
air in the unit, and hence gives the user the most effective 
use of power input. 


N operation. (A) Here room air is being 
drawn in by one fan, cleaned, cooled and 


discharged into the room, while the other two 
fans bring in oustide air for cooling the con- 
denser and the machine compartment. (B) Ad- 
justed so that one fan brings in fresh air while 
another discharges stale air to the outdoors. 
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Once removed from the air, the moisture must be 
disposed of. The G-E unit avoids the necessity of ex- 
pensive drain and plumbing connections by evaporating 
all condensate into the out-of-door air circuit. This is 
accomplished by arranging one of the fans to atomize the 
moisture as it collects, and blow it outdoors while still 
in suspension. 

To show the user when his unit is furnishing air cir- 
culation and cleaning only, and when it is furnishing 
full summer air conditioning, two indicating lights are 
mounted on the control panel. In addition to serving a 
useful purpose, they satisfy the average user's love for 
gadgets without inviting him to tamper with the mechan- 
ism. The lights are of different colors, and are of such 
intensity that they are just noticeable and not objection- 
able in a darkened room like a bedroom. 

One of the less glamorous perhaps, but still highly 
important functions of summer air conditioning is clean- 
ing the air by filters. G-E room coolers are equipped 
with two filters. One, a cleanable wire mesh, is in- 
stalled at the fresh air inlet to catch coarse dirt in the 
outside air. The other, of viscous glass wool, is placed 
in the cooling coil intake to remove dirt, pollen, etc., 
from the air in the room itself. This second filter is 
easily removed and cleaned or replaced. 

All units are so simple to install that only about an 
hour’s time is required—and a few hand tools. There 
is no drain or water connection. The unit is simply 
located at the most suitable window. If necessary it 
may be placed in front of a radiator, using an extended 
fresh air connection to reach the window. The window 
connections, which are so designed that they will fit any 
normal window, are put in place, and the unit is con- 
nected to them. The product is equipped with a flex- 
ible, rubber covered cord and plug. 
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What is believed to be distinct “eye appeal’ has 
been achieved in the new G-E room coolers. For one 
thing, they look like room coolers. Their design is func- 
tional and honest. Every part works, and nothing has 
been penalized for the sake of looks or disguise. By 
ingenious “bending around and doubling over’’ of in- 
ternal parts, the product is unusually compact. External 
surfaces are clean and free from protuberances wherever 
this could possibly be arranged. 

The cabinet was designed by Ray Patten, well- 
known stylist, and is actually a fine piece of furniture. 
It is covered with an antique leather grain fabric, which 
looks and feels rich. The neutral color blends in readily 
with its surroundings. 

The cabinet itself is made in two pieces, a wrapper 
and a top. The wrapper, of high grade, cold-rolled 
steel, is finished with one coat of baking enamel before 
the pyroxylin-coated antique grained fabric is cemented 
to it. The top, containing the room air discharge grille, 
is made of wood veneer, cemented with a resin glue, 
and finished with three coats of non-fading, stain-resist- 
ing varnish rubbed to a lustrous polish. External trim 
and decorations are kept to a minimum. 

Insulation. Units are equipped with both thermal 
and acoustical insulation. This is placed where it is 
most effective, and in sufficient quantity to provide the 
sound dampening and thermal insulation desired. Sound 
control is of utmost importance in these units because 
they are frequently installed in private offices, bedrooms 
and living rooms. Likewise, sweating has been fully 
ehminated by the use of generous heat insulation. 

Corrosion. To guard against corrosion, extensive 
use has been made of non-corrosive materials and non- 
corrosive finishes on parts and assemblies. Frame con- 
struction is of fabricated steel, electrically welded, 
screws and rivets being avoided where possible and all 
parts fully protected. 

Air Discharge. The 
air discharge to the room 
is direct from the cabinet, 
at an angle which does not 
cause any feelings of drafts 
or discomfort. 


CONDENSER Window Duct. All 


units are provided with a 
window duct, which is al- 
CONDENSES 
ae ways assembled on_ the 
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ing cycle. 
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LL of the major transmitter parts are attached to 
the unde: surface of the transmitter chassis, the 








c- 
NEW TELAUTOGRAPH sides of which form a protective skirt. An essential sub- 
by assembly is the stylus operated switch. Through an 
n- (Continued from p. 63) intermediate relay this switch sets all instrument circuits 
al clutch when the paper is shifted. In this way the used to the transmit condition when it is closed. ‘This switch 
er paper is always over driven and no slack paper accumu- is locked against closure when the operator attempts to 
lates. On all instruments a button is provided to re-reel select a busy line or when his ee ee 
lI- if the used paper has been pulled back for reference. ation. These electro-magnetic locks also function as 
e. relays to open the signal push circuit. To conserve the 
ch SSENTIALLY two instruments were required, a space available in the transceiver chassis, a reduced volt- 
ly transceiver which would function both as transmitter age is furnished through a small auto-transformer, ren 
al nee: ab cee ak The mew ek imizing the size of magnet coils. A mechanical latch is 
er mechanism was planned so that it could be used as a arranged for this switch so that the stylus cannot be 
ed separate unit or as the receiving portion of the transceiv- brought une the writing area unless the — has 
re ing unit without any change whatever. For the trans- turned his instrument to transmitting condition. This 
ed ceiver unit a sheet metal chassis was used to support all latch also precludes the possibility of “eens the —— 
le, of the transmitter parts and was so designed that the ing switch in any manner other than with the associated 
me receiver assembly could be readily attached to form a stylus. , re , hd 
st- transceiver unit. A chassis was also provided to support A switch which ee imperceptible motion is oper- 
im the receiver mechanism when the receiver is used alone. ated by the normal writing pressure of the stylus on the 
The pen meters weee mowed es a welded das transmitter platen to control the operation of the pen 
al metal base with the receiver platen assembly attached lifting mechanism of the receiving martenmre This 
Is between them. The platen supports the ink reservoir assembly gee such push buttons and signal lights 5 
he and the pen lifting assembly. It also supports, through required. ‘Transmitter elements are connected electrically 
nd rubber mounts, the paper shifter. An assembly com- by pre-formed cabling, oe conductors of different 
se prising supports for the supply paper roll and paper colors to indicate circuit functions. 
ns take-up reel is attached to the rear of the pen motor The TelAutograph Corporation decided ener ® 
ly sub-assembly panel. great many of the parts for its new instrument from out- 
side concerns specializing in certain lines of manufacture 
ve and equipped to supply some components. Only those 
n- parts requiring its peculiar knowledge and experience 
n- have been fabricated in the TelAutograph plant. Final 
d, assembly and testing of the telescribing instruments is, 
all of course, under its control. 

The new telescribers were designed to make use of 
he sheet metal punchings wherever possible, rather than 
on castings and machinings, and to secure these from a 
ot, manufacturer who could supply relatively short runs 
ot without excessive tool cost. 
fts The physical form of the completed workable struc- 

ture of the new instruments lent itself particularly well 

II to the design of a pleasing enclosure. 

a 

al- 

he 

ed 

Tr, 

o- ECEIVING unit (A) with cover removed. B— 

” Method of inserting new roll of paper and at- 










taching and take-up reel. C—The flexibility of con- 
struction as involved in the transmitter-receiver as- 
sembly of a transceiver is here indicated where (left) 
a transceiver chassis stands ready for the addition of 
a receiver unit shown on its own chassis at the right. 
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OMPLETE time control (A) is made practical by the 
economies of the new I. B. M. Printime which, with 


fingertip 


: ilent. 


action (B), can save industry’s time-dollars at 


many points. 


Service-Free, lime Stamping 


Too costly to permit broad application 
to the problem of stepping-up 


efficiency, too cumbersome to become a 


industry 


standard adjunct to every desk and too 

outmoded to satisfy modern needs, the 

time-stamp offered a good opportunity for 

progressive engineering-re-design thinking 

to assert itself. The Printime recorder 

emerged to retrieve old, and create new, 
markets. 


T ONE age or another, we have all been accused 
of “‘wasting our time,’ and in the highly com- 
petitive business world of today, it becomes more 

and more important that we use every available working 
minute to the best advantage. Yet, time is lost. Days 
disappear into thin air because we cannot put minutes in 
the drawer of a cash register to record each one as it is 
spent on a particular job. But we can, at least, trace 
the losses to their sources by the use of an efficient time 
control system which will help to save minutes, as an 
accounting system helps to save money. 

Unfortunately, however, many loopholes still exist in 
the types of equipment available for this important con- 
trol. Existing machines are either too expensive to permit 
their universal application, or their performance is in- 
adequate. For example, it has been customary for many 
years to stamp the time on correspondence and orders 
when received, but no subsequent control is exercised to 
record the passage of the material through regular office 
channels; and delays in transmission and handling are 


seldom made apparent to management. Similar con- 
ditions exist in the routing of production orders through 
the various factory departments, so that days of expen- 
sive time may be lost, yet no record is available to dis- 
close the point of leakage. 

In attempting to plug one of the equipment gaps, it 
became immediately evident that existing time stamps 
were too expensive to permit universal application, too 
cumbersome to become a standard adjunct to every desk, 
and too outdated in design to satisfy the needs of modern 
business. Accordingly, the new International Printime 
was developed to become a retriever of lost minutes for 
all types and phases of business, and to provide an eco- 
nomical, attractive, trouble-free source of time control 
suitable for installation at every strategic point. 

To the designer of other, more complicated equip- 
ment, a time stamp seems the ultimate in simplicity. The 
long established recipe calls for one typewheel assembly, 
one ribbon mechanism complete with automatic feed and 
reverse, one synchronous motor or interchangeable im- 
pulse magnet, and one printing platen; all wrapped in 
a tough, painted case. Surely an easy problem, yet one 
which may, because of unfamiliarity with the built-up 
demands of a highly specialized art, result in the pro- 
duction of a machine with little value to the user. On 
the other hand, if it is a small, compact, evye-pleasing 
unit which will make a neat, uniform registration for 
year after service-free year; if it is a machine which will 
keep silent and accurate time without fuss or attention; 
if it will operate as efficiently in 1950 as it does today; 
and if it can be built at, or under, an iron-clad cost 
figure; then a sound beginning has been made. 

But it is only a beginning, for a multitude of ques- 

















































tions still remain to be answered. Can the impression 
be made by the same hand that holds the paper? Can 
a small job ticket be held in the fingers during a printing 
operation? Can the ribbon be changed by anyone with- 
out special instruction, and without smearing ink over a 
stenographer’s manicured nails? Does the typeline 
wander up hill and down dale in aimless freedom, or 
are the characters aligned in rigid, legible order? Can 
the same complete registration be made on a thick bundle 
of correspondence as on a single sheet? Are the type- 
wheels always locked in position, or can they be flipped 
to an incorrect setting during the momentary operation 
of the feed> Can the mechanism be cleaned and serv- 
iced by just anybody, or is it necessary to call a trained 
serviceman? Will the stamp operate just as well in a 
steel mill as it does on an executive's desk, or is it a 
fragile glass-case type of machine which will collapse 
under hard, continuous service? And, finally, does the 
arrangement of units permit the case design to follow 
the clean-lined trend of modern industrial art > 


ACHINES of this character are usually powered 
with either one of two different mechanisms. The 
first, and most widely used, is of 
course the synchronous motor. The 
second is a magnet which will per- 
mit operation of the time stamp as a 
secondary unit in a_ self-regulated 
master-control system. In large in- 
stallations the latter type is to be 
preferred, since by no other means 
is it possible to keep all the time- 
indicating and time-recording devices 
together. The general lowering of 
employee morale, together with con- 
siderable loss of efficiency, may often 
be traced to the fact that the time- 
keeping means in one department do 
not agree with that in others. 
Former magnet designs, used in 
connection with time stamps, have 
not had sufficient power to provide 
a reasonable margin of safety with- 
out the use of more current than is 
desirable, a factor which becomes of 
major importance with a large num- 
ber of secondary units. 


A 











TURDY construction in the Printime. (A) 
Power magnet with U-shaped core; rotor- 
type armature makes no contact with metal 
when energized. (B) Motor assembly showing 
cam and roller design. Note cam arm latch 
with cam trip pin; also rubber cam arm stop. 
(C) Type-wheel assembly indicating simplicity 
of the internal geneva construction. Note 
aligner notches and pinion supports, also posi- 
tive drive segment and units drive gear. 


For this reason a considerable amount of research was 
necessary before the design of the Printime magnet could 
be evolved. But the final results obtained justified the 
time expended, both in the power developed and in the 
noise reduction effected. The improvement was due to 
the use of a pivoted armature, of the semi-rotor type, so 
located as to materially close the air gap during rotation 
without, however, actually contacting the U-shaped core. 
The design also provided for a sponge rubber bumper, 
to form a limit stop at each end of the stroke, and to 
absorb the shock of operation. As a direct result of 
the adoption of this form of construction the power safety 
factor was increased from the usual fifty per cent to 
more than one hundred per cent, and the current con- 
sumption was materially reduced. As a further con- 
sideration the shape of the assembly was such as to 
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readily permit interchangeability with the synchronous 
motor without requiring additional space. 

And in the synchronous motor assembly also, consid- 
erable improvement was possible. Here a cam roller 
was substituted for the conventional wiper, and a latch 
was provided which would store the accumulated power 
of the drive spring until tripped by a pin in the motor 
cam. In consequence, the load on the motor was re- 
duced to a negligible factor, and it was possible to 
increase the power of the typewheel drive spring to a 
point where dirt and lack of lubrication could not inter- 
fere with continuous accurate operation. 

Actually, a time stamp, in principle, is nothing more 
nor less than an ordinary numbering machine arranged 
to count in minutes and hours instead of units and tens. 
But the familiar types of ratchet feed customarily used 
in counter designs do not offer the strength and infalli- 
bility expected of a satisfactory time-control device. Ac- 
cordingly, some form of positive gear drive is considered 
an essential, for all wheels including the minute wheels. 

A variety of designs has been used on previous units, 
and each has shown some particular point of merit. In 
combining these points for the Printime, an extremely 
simple and easily assembled internal geneva drive was 
found to be, by far, the most satisfactory solution for 
the purpose. Since the geneva pinion pivot and type- 
wheel pivot are both included on the same steel support 
blank, the difficulty—formerly experienced in adapting 
normal manufacturing tolerances to the close limits of a 
geneva drive—is eliminated. This difficulty may be 
more readily understood if consideration is given to the 
practical impossibility of maintaining workable dimen- 
sions on the small diameter, relatively flexible, pinion 
shaft required in a standard geneva carryover mechanism. 


| Tigbiscr sen a magnet type (A) or a synchronous 
motor type (B) is available. In the former, 
note rocker-form of platen and adjustable sup- 
port, also positive type-wheel drive. In the 
latter, note ribbon feed and reverse as shown 
with co-acting type-wheel aligner rail. 
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IXTH ANNUAL PRODUCT DESIGN NUMBER 





EVELOPMENT Engineer Frederick Q. Rast, 
of International Business Machines Cor- 
poration, who, under the organization policy of 
assigning to one engineer the responsibility for 
development, design and production of products 
is primarily responsible for the Printime. 


As a further inducement to its use, the internal design 
permits a close grouping of wheels, and type characters, 
without requiring the expensive and unhandy expedient 
of “‘nesting,”’ and without the necessity of assembling 
the units and tens wheels in a single riveted unit—a prac- 
tice which greatly increases the possibility of a failure 
under extremely dirty conditions because of the small 
clearance available. In the Printime each wheel is sep- 
arated from the next by a stationary steel blank which 
serves aS a spacer as well as an auxiliary support to take 
out any wobble in the rim of the wheel, and also to 
hold each bronze carryover pinion in inflexible relation 
to its geneva disc and co-acting drive. 

Another advantage derived from 
the location of gears and pinions be- 
neath the type lies in the increased 
space on the surface of the wheel. 
This space, normally lost, may then 
be used for aligner notches to be en- 
gaged by a locating bail during each 
printing operation so that a wavy 
time-line may be straightened. The 
added space may also carry the cam 
surfaces, which control the operation 
of self-regulating pulses, without in- 
creasing the established length of a 
normal time stamp registration. 

Perhaps the most troublesome 
design problems we encountered in 
the development of the typewheel 
unit was the translation of the re- 
ciprocating snap-action of the power 
source into the intermittent rotary 
motion of the minute wheel. Here 
it is essential that mechanical falli- 






























































bility may be reduced to zero and, after many near 
successes, we finally succeeded in attaining this desirable 
engineering goal. 

The method eventually used was a modified geneva 
feed powered by the oscillation of a lock segment with 
one tooth. This tooth, acting in conjunction with a 
one-direction pawl, drives a hardened steel geneva pinion 
two teeth on each restoring stroke, and locks the pinion 
in position during all other portions of the cycle in such 
manner as to render a change in type impossible. 


PROVIDING FOR LUBRICATION 


OR lubrication, the ground and polished stainless 
steel typewheel shaft is drilled throughout, and 
transversely under each wheel, so that oil applied through 
a concentric hole in the sideframe is carried directly to 
the working surfaces on the infrequent occasions when 
the bronze bushed bearings require attention. To insure 
against an excess of oil, a wick extends the length of the 
shaft and conserves the lubricant for an indefinite period. 
As an incidental, it should also be noted that the 
diameter of the wheels permits the use of twenty-four 
hour positions instead of the normal twelve used on time 
indicating devices. This is done to adapt the machine 
for use in foreign countries where the AM and PM 
designations are replaced by a zero to 23 hour indication. 
One major requirement, in a modern time stamp, is a 
design which will bring the type-line as near the front 
face of the machine as possible, so that small job tickets 
and pieces of paper can be held during a printing oper- 
ation without interference with the user’s fingers. Another 
equally important consideration insists that the printing 
head be so shaped as to permit manipulation by the 
last three fingers while the sheet is held between the 
thumb and forefinger. As a result of these specifications, 
the Printime design places both ribbon spools behind the 
typewheels so that the contour of the head may closely 
follow the diameter of the wheels, and the bump which 
usually houses the front spool may be eliminated. This 
arrangement also lends itself to the attractive lines so 
desirable in a case design. 

Since the entire top and front section of the head 
casing is hooked on the sideframes and held by a single 
knurled screw, it follows that a new ribbon may be in- 
stalled by simply wrapping it around the guide rolls, 
and the intricate threading so often necessary is entirely 
eliminated. This, together with the fact that new rib- 
bons are sold prewound on new spools, completely 
changes the old, messy, ribbon changing job into a clean, 
simple operation which may be done by anyone whether 
experienced or not. 

Of all the things which arouse an industrial artist, 
none is more exasperating than the heedless practice by 
engineers, of scattering exposed screw heads here and 
there, in the fond belief that the design will not suffer. 
Nothing could be further from the truth, and our real- 
ization of this fact is evident in the finished machine. A 
single, knurled-edge, thumb screw, flowing smoothly into 
the lines of the striker plate, is the only exposed fasten- 
ing. Loosening of this screw permits removal of the 
entire cover plate which in turn exposes the screws that 
secure the sideframes. 


To blend quality, utility, and beauty with a practical 
selling price is not an easy thing. Often it means either 
a compromise or the abandonment of a whole project. 
In this new addition to our line of time recording equip- 
ment, however, a refusal to compromise, was combined 
with some years of effort, to produce a machine which 
meets, in every particular, the requirements of its field. 
The lightest touch of the fingertips prints a neat, uniform 
record which will control the passage of business minutes 
as surely as a cash register controls the passage of busi- 
ness dollars. Efficient, compact, low in cost—the Prin- 
time plugs a gap in time control through which centuries 
of labor time have escaped. 

In another departure from previous designs the use of 
a stationary rubber anvil was discarded. ‘The fact that 
this change would involve additional manufacturing ex- 
pense was disregarded in view of the possibility of in- 
creased utility, and because of the improvement in the 
appearance of the record under adverse conditions—a 
consideration which must always be of paramount im- 
portance in any printing mechanism. 

The method used in the new design consisted of a 
rocker base casting in which the rubber is permanently 
bonded. The casting is mounted in a support in such 
manner as to be held normally horizontal by a spring. 
This spring is also used to retain the platen in its seat. 
With this arrangement, the platen always assumes a 
parallel position to the type surface regardless of the 
thickness of the matter on which the registration is to be 
made, and a uniformly complete impression is assured. 

As a further improvement, the rocker support is sus- 
pended in the base at three adjustable points which are 
used to eliminate the necessity for shaving the rubber 
surface to obtain an even impression at all points on the 
printing surface—a practice formerly found necessary. 
With this adjustment available the only requirement is 
that the rubber surface be reasonably flat, and a great 
deal of assembly and service time may be saved. 

Mechanical merit aside, there is no doubt that a 
glistening paint job and smooth flowing lines are re- 
sponsible for a great deal of customer interest which 
might not otherwise ever be aroused. One has only to 
observe the sales reaction to a perfectly useless auto- 
mobile radiator grill to be convinced of this truth. If 
the design can be utilitarian as well, the most desirable 
objective has been attained. 

The design finally adopted for the Printime is highly 
practical and free from pure decoration, yet it conveys 
an impression of sleek, business-like strength equally at- 
tractive in a railroad shed or a panelled office. In every 
instance, the trim fills a utilitarian purpose. 

For example, the chromium strip on the top is enlarged 
to form a vitally necessary striking saddle which can 
withstand an indefinite number of printing operations 
without losing its original smartness. It also serves to 
cover the screws which connect the sideframes, as well 
as to carry the deeply coined name of the unit. In the 
same way, the supposedly decorative strip around the 
base is also useful as a kicker plate to protect the finish 
when the stamp is pushed around a cluttered work bench; 
and the chromium plate on the head pivot studs adds to 
the hardness of the material and guards against another 
potential cause for service calls. 






TRICAL 





MANUFACTURING, OCTOBER 194 















f a 
atly 
uch 
ng. 
eat. 
bs 
the 
be 


sus- 
are 


ber 
the 


t is 
reat 


ne 
re- 
hich 
y to 
uto- 
If 
able 


ghly 
veys 
r at- 


very 


rged 
can 
tions 
2s to 
well 
an the 
| the 
finish 
-nch; 
ds to 
other 





Executives, product designers, engineers . . . all those responsible for product development... . 
may promptly secure any of the items listed here. Simply check those desired and mail the card 


MULTI-SPEED MOTORS 10-01 


Standard open or totally enclosed multi- 
speed motors, in sizes ranging from % to 
150 hp., for driving all types of equip- 
ment where more than one speed is re- 
quired fer best operation. Installation 
views indicate variety of uses. Howell 
Electric Motors Co. 


MAGNETIC STARTER 10-02 


How a small starter, embodying all the 
quality features of larger units, has been 
designed to meet the need for a long- 
lived small control that will provide the 
advantages of magnetic operation for mo- 
tors up to 2 hp. General Electric Co. 


GEARED DRIVES 10-03 


Gear units for speed increasing service 
designed especially to supply output 
speeds in excess of that which can be di- 
rectly obtained with economy and safety 
from ordinary power sources. Applica- 
tion data, construction features, tables 
and sketches giving complete dimensional 
information. Westinghouse Electric & 
Mfg. Co. 


METAL CLEANING 10-04 


Summarized reports of results obtained 
by users of a wide variety of metal clean- 
ing materials compared with older meth- 
ods. Arranged in a number of classifica- 
tions; including cleaning before painting, 
lacquering, japanning, plating, vitreous 
enameling, each involving a specific metal 
cleaning and finishing operation. Magnus 
Chemical Co. 


RESISTORS 10-05 


Resistor designs based upon a new in- 
sulated resistance wire, characteristics of 
which are fully described. Specifications 
for each type, mounting drawings and 
chart showing temperature rise at vari- 
ous loads. Sprague Products Co. 


RADIO PARTS 10-06 


Standard radio parts designed with a 
view toward easy and practical applica- 
tion as well as efficient performance. In- 
cludes transmitting, neutralizing and re- 
ceiving condensers, dials, drives, scales 
and knobs, R. F. chokes, transmitting 
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coils, flexible couplings, shields, connec- 
ors, sockets, terminals, coil forms, etc. 
James Millen Mfg. Co., Inc. 


CIRCUIT BREAKERS 10-07 


Fully magnetic, non-thermal circuit 
breakers of the instantaneous overload 
trip and inverse time delay types. Avail- 
able in any fractional ratings ranging 
from 50 milliamperes up to 50 amp. Time 
curves illustrate wide range of adapta- 
bility of breakers to various conditions. 
Heinemann Circuit Breaker Co. 


PILOT RELAY 10-08 


Pilot relay and its application to the con- 
trol of relatively large currents through 
delicate mechanisms, liquids or extremely 
light contact pressures, normally not ca- 
pable of being used to control electrical 
circuits. Photoswitch Inc. 


V-BELT DRIVES 10-09 


V-belt drive equipment—belts, sheaves, 
speed changer—for efficient power trans- 
mission in numerous industries. Per- 
formance features, engineering informa- 
tion for the selection and specification of 
drives, general construction, dimensions 
and list prices. Allis-Chalmers Mfg. Co. 


FAN-COOLED MOTORS 10-10 


Graphic details of outstanding construc- 
tion features of totally enclosed, fan- 
cooled, squirrel-cage motors from 1 to 
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200 hp. for operation in locations where 
abrasive dust, moisture and corrosion are 
prevalent. Westinghouse Electric & 
Mfg. Co. 


CATHODE TUBES 10-11 


Cathode-ray indicating instruments for 
virtually every oscillographic require- 
ment. Data on the specification of ca- 
thode-ray equipment are included in order 
to compare the characteristics of different 
instruments and thus aid in selecting the 
most desirable one for a given service. 
Allen B. DuMont Laboratories, Inc. 


PHOTO-CONTROL 10-12 


New line of compact, dependable photo- 
electric controls with light sources for 
regulating, signaling, counting, sorting, 
measuring, etc. Diagrams indicate di- 
mensional details of units. United Cine- 
phone Corp. 


BRONZE BEARINGS 10-13 


Stock list of porous bronze oil-retaining 
bearings which tabulates many sizes and 
includes information on permissible loads, 
shaft clearances and installation for the 
engineer-designer. Bound Brook Oil- 
Less Bearing Co. 


ATTENUATORS 10-14 


Engineering specifications on a wide va- 
riety of resistors, attenuators and meas- 
uring equipment for use in the communi- 
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cations field. Section on how to choose 
the type of attenuator that will match 
requirements of circuit under control. 
Daven Co. 


ADJUSTABLE V-BELT 10-15 


Features of a time-saving, adjustable V- 
belt adaptable to any drive simply by 
inserting or removing a standard inter- 
changeable link. Tables contain engineer- 
ing data for proper sizing of V-belt 
drives. Manheim Mfg. & Belting Co. 


MACHINE PARTS 10-16 


Specifications and list prices of crown 
face, V-groove and cone V-groove pul- 
leys, cast iron and ball bearing pillow 
blocks, adjustable self-aligning shaft sup- 
ports, and rigid or sleeve type couplings. 
Boston Gear Works, Inc. 


MAGNET WIRE 10-17 


Enameled and textile covered magnet 
wires with a wide variety of conductors 
and insulations. Tabulated data of sizes, 
diameters, ft. per lb., and ohms per thou- 
sand ft. Also gauge equivalents in mil- 
limeters and Birmingham, Washburn & 
Moen, and Old English scales. Winsted 
Div., Hudson Wire Co. 


BEARING DATA 10-18 


Three new self-lubricating bearing data 
sheets dealing with controlled lubrication, 
bearing loads, and chart indicating the 
amount of inside diam. “close-in” for a 
given press fit vs. bearing outside diam. 
Johnson Bronze Co. 


MAGNETIC BRAKES 10-19 


Description, specifications, formulas and 
installation views of magnetic disc brakes 
providing smooth, fast and accurate stop- 
ping. Available in a wide range of sizes 
for motor or floor mounting; ac. or dc. 
application. Stearns Magnetic Mfg. Co. 


OILING SYSTEM 10-20 


Small, centralized system of lubrication 
providing suitable distribution of oil or 
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grease to any number of bearings on 
small machine tools and equipment. Sche- 
matic drawings supplement description. 
Farval Corp. 


SIGNALING DEVICES — 10-21 


Comprehensive data on signaling systems 
and devices including bulletins on bells, 
horns, buzzers, chimes, annunciators, 
transformers and power units, push but- 
tons and accessories, relays, alarm sys- 
tems, hospital signaling, door openers, 
etc. Edwards & Co. 


PUMPING CONTROLS 10-22 


Features, specifications and wiring dia- 
grams of an automatic transfer switch, 
across-the-line alternator, and sequence 
changer used to alternate the sequence of 
motors on duplex pumping equipment. 
Barclay Control Co. 


SOLENOID VALVES 10-23 


Three-way solenoid operated, momentar- 
ily energized valves for pilot control of 
single acting, gravity or spring return, 
cylinders or diaphragms which are used 
for operating valves, dampers, louvers 
and other mechanical devices. Applica- 
tion, construction, operation, advantages 
of design, control connections and wiring 
data. Automatic Switch Co. 


FLUORESCENT LAMPS 10-24 


Where, why and how fluorescent lamps 
should be applied to achieve a more effec- 
tive use of light. Typical applications, 
wiring diagrams, operating principles, ta- 
bles of essential technical data; also in- 
formation on auxiliary equipment. West- 
inghouse Electric & Mfg. Co. 


WIRING SPECIALTIES 10-25 


Comprehensive review of broad line of 
fixtures and fittings, receptacles, plugs, 
connectors, boxes, hangers, switches, etc., 
especially emphasizing hazardous and 
marine services with indications of sug- 
gested methods of integration for some 
difficult service. Russell & Stoll Co. 
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BLOWER WHEELS 10-26 


Performance charts and tables showing 
capacities of different sized fans at vari- 
ous speeds and static pressures based on 
tests made with latest type instruments 


under exacting conditions. Advance 
Aluminum Castings Corp. 
PLASTICS 10-27 


Origin of plastics classified according to 
their chemical source: cellulose, protein, 
natural resin and synthetic resin plastics, 
properties and uses, illustrations of man- 
ufacturing operations and applications. E. 
I. du Pont de Nemours & Co., Inc. 


V-DRIVE MANUAL 10-28 


Engineering manual on multi-V-drives 
with data arranged and tabulated for 
quick selection of correct belt and sheave 
combination for any application. Worth- 
ington Pump and Machinery Corp. 


TURBO-BLOWERS 10-29 


Single-stage, motor or mechanically 
driven turbo-blowers for use wherever 
large volumes of air or gas are needed 
at pressures from 1 to 6.25 Ibs. Includes 
geared-head, overhung and pedestal types. 
Allis-Chalmers Mfg. Co. 


MILL MOTORS 10-30 


Heavy duty, dc. mill motors in sizes from 
5 to 200 hp. designed especially for use 
under severe operating conditions. Con- 
struction features described in detail. 
Westinghouse Electric & Mfg. Co. 


INSULATION TESTERS — 10-31 


Motor-driven insulation testing sets for 
dielectric absorption measurements in 
large electrical equipment as well as 
routine tests of insulation resistance. 
Typical dielectric absorption curves. 
James G. Biddle Co. 


DYNAMOTORS 10-32 


Six types of lightweight, completely en- 
closed dynamotors with minimum com- 
mutator ripple for sound systems, police 
units, aircraft, marine and broadcast serv- 
ice. Pioneer Gen-E-Motor Corp. 


LEVEL INDICATIONS 10-33 


Accurate and rugged liquid level indi- 
cating system described in principle and 
component parts for multiple indications 
at various points where so desired, Elec- 
tric Indicator Corp. 


FRICTION CLUTCHES 10-34 


Light-powered clutch in a single or dou- 
ble type for use with standard pulleys 
wherever a flexible drive is desired. Char- 
acteristics defined and clutch parts dia- 
grammed for ordering purposes. Carlyle 
Johnson Machine Co. 
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With Efficient Heat lranster 


Many Products Are Improved 


To have engineer-designed the electrical 
source of heat itself* is only part of the highly 
practical matter of making the product efficient, 
satisfactory and pleasing-to-use. For the 
transfer of electrically-generated heat from the 
point of origin to the surface or zone of utiliza- 
tion or effectiveness calls for an understanding 
of the principles and media of heat convection, 
conduction and radiation. 


ROUDLY though men of the electrical industry 
may claim that electric heat can be put to use more 
effectively than can fuel heat, there remains not- 
able room for improvement in many products. Of 
course, electric heat possesses the advantage of conven- 
ience in that the correct amount of heat can be applied 
very closely to the point desired. A resistance heater 
can operate at 40 deg. C. or 1200 deg. C. but one can- 
not imagine a cool flame directly from coal, oil or gas. 
We have come to accept this adaptability of electric 
heat as an established advantage. But we often over- 
look some of the problems involved in optimum use. 
This form of thermal energy can be wasted all too 
readily unless care in the engineering-design of prod- 
ucts incorporating it provides adequate thermal insula- 
tion to keep heat in proper channels and minimum 
obstacles to the transfer of heat in the directions de- 
sired. For some devices, such as immersion heaters 
for liquids, the source of heat can be in close contact 
with the absorbing material and efficient heat transfer is 
obtained. But most heat, even with electrical sources, 
requires a transfer through a combination of gaseous, 
liquid or solid media interposed, either for mechanical 
or electrical reasons, between the heater element and 
the object to be heated. 


C7 * or more of the three familiar forms of heat 

transfer is involved in every heating problem. 
We may use conduction, convection, radiation or any 
combination of these. When you burn your hand, 
rescuing a slice out of the electric toaster before the 
“golden brown” stage has passed, you have had a first- 
hand lesson in heat conduction. If you warm the cab 
of a crane by the hot air rising from a rheostat, con- 
vection is doing the job. And if you rely on a reflector 
type heater in the bathroom on cold mornings, radiant 
heat is the chief contributor to your comfort. Rarely 
do we find one method alone. In heating liquids by 
immersion heaters, the first step is accomplished by 
conduction from the heating element through insulation, 
through the enclosing case to the liquid in contact with 


* See “Practical Heating Element Design,” ELectricat MAN- 
UFACTURING, May 1940. 
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the heater surface. From there, the whole volume of 
liquid can be heated if convection currents caused by 
thermal gradients occur in the liquid. Some heating by 
conduction through the liquid is also present. If the 
liquid is so viscous that convection is retarded, the 
material in contact with the heater may be overheated. 
In the reflector type of heater, energy is radiated di- 
rectly from the visibly hot element and indirectly from 
the reflector, but also there is a current of air set up by 
the thermal gradient around the element and some heat 
is borne by this air movement. 

Materials. Except for direct radiant heaters, the 
transfer of heat to the point of use or to the surface of 
the device usually involves conduction through an in- 
sulating layer and then through an outer sheath of 
metal, as for example, in a cooking range heater. And 
here we must study the thermal and electrical character- 
istics of the materials used. WIEDEMANN- 

In general, good thermal TABLE I* FRANZ RATIO 


Ratio X10) 








conductors are good elec- eta 


trical conductors. For metals gue a 
sc a a Bald opper 

there is a consistent relation Gold 160 
between thermal conductiv- Aluminum 136 

itv and electrical conductiv- lron 194 

mi ve Lead 165 

ity known as the Wiede- | Bismuth 914 
mann-Franz ratio. Note 2 ie laadtien te Oana lie 
the accompanying table. allurgy’”—Von Wert, p. 43 
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This ratio is remarkably uniform among metals, even 


though there is a difference in actual conductivities as 
great as 50 to 1 (silver to bismuth). 

Conductivities of metals (both thermal and electrical ) 
decrease with rise in temperature, the electrical much 
more than thermal, so that the Wiedemann-Franz ratio 
increases on the same material for increasing tempera- 


ture. (Electrical conductivity in ratio denominator. ) 
Insulating materials of metallic origin (metal oxides 


such as magnesium oxide) follow somewhat the same 


relation but much less definitely than metals. Such a 
figure as the Wiedemann-Franz ratio, therefore, has 
little value. The electrical conductivity increases rap- 
idly with rising temperature (the reverse of metal be- 
havior), an undesirable phenomenon. For this reason 
the operating temperature of the heater element in con- 


TABLE |] Conductivities* 


Elec- 
Heat | trical 


Con- | Con- 

























duc- | duc- 
tivity | tivity 
% of | % of 
Cop- | Cop- 
per per 
Copper 100 | 100 
Silver 110 | 106 
Gold 76 71 
Aluminum 59 58 
Yellow Brass 31 96 
Zinc 99 98 
Beryllium 
Copper 99 17 
Phosphor 
Bronze 91 16 
Nickel 16 16 
lron 45 15 
Cast Iron 10.1 9.1 
Lead 9 7.8 
Monel 7 4 
Steel 5:7 3.2 
Stainless 
Steel 3.6 2.8 
Bismuth 9.9 1.5 


*Chiefly data from Interna- 
tional Nickel Co 
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tact with the insulation 
must be kept as low as 
possible to prevent undue 
leakage of current through 
the hot insulation. This 
leakage is objectionable 
because of shock hazard 
to the user, a point which 
will be discussed later. In 
the insulating layer, there- 
fore, our problem is to 
select the material (having, 
of course, adequate me- 
chanical and chemical 
properties) which has as 
good thermal conductivity 
as can be obtained at the 
operating temperature and 
still keep the insulation 
conductance low enough 
to be safe electrically. 

In considering metals 
for outside sheathes, as in 
an enclosed range unit, we 
would like to use a good 


HEATING ELEMENT 





= , 
SOME factors of the range heating unit design problem. A—Open 


type of range brick, still in specification, but of the earliest range 
element form; coiled heater wire threaded into grooves in a ceramic 
disc. B—Coiled wire embedded in a ceramic cement of good 
thermal conductivity inside of a metal sheath, usually stainless steel. 
C—Here the element has been wrapped with metallic magnesium 
ribbon and contains a core of magnesium wire. This assembly is 
held in position between stainless steel plates provided with 
grooves for the coiled heater wire. Processing converts the mag- 
nesium to magnesium oxide. D—A swaged tube type of element 
also based upon magnesia insulation. The coiled wire is centered 
in a Stainless steel tube, then packed tightly with a fused mag- 
nesium oxide in granular form. The tube is then swaged to reduce 

the diameter and compact the insulation. 


thermal conductor. Obviously, silver would be too ex- 
pensive, but it seems copper might be within a reason- 
able cost. In most cases, other difficulties rule copper 

Thee! Cadany It will oxidize readily 

of Insulation Materials and continuously at high 
TABLE II] Copper=100% temperatures so that soon 
there would be no sheath. 


Material | Per Cent The st tical ts tial 
Soapstone 9.00 1€ Piao © mae 18S an al- 
Glass 9.13 loy iron or stainless steel 
Porcelain 1.92 which will be good chemic- 
Glass Textiles 0.90 i dial sii salle heat 
Asbestos Cloth 0.76 ” y _ mecnanica y ut 
— — 7 is quite poor thermally, as 
imines Pais | aos can be seen from the table. 
2 — 0.29 In general, alloys of metals 

ass Woo 0.93 


have much poorer conduc- 
tivity (thermal and electrical) than the pure metals of 
which they are made. For example, 


Heat Electrical 
Metal Conductivity Conductivity 
Copper 100 100 
Nickel 16 16 
Copper Nickel (70-30) 8 5 


The search still goes on for a metal having better heat 
conductivity with satisfactory chemical and mechanical 
properties. 
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Shock Hazard. Many heating appliances are used 
in the home by people unfamiliar with electrical cir- 
cuits and in locations where a good connection to 
ground is possible. If the insulation between the heat- 
ing element and the outside cover of a range element 
is too low, a shock will be experienced by a person 
holding a metal dish and touching a grounded object 
or standing on a wet floor. In the same way a house- 
wife ironing in the basement may get a shock from 
the iron casing if the insulation is poor and the floor 
wet. Using a curling iron in the bathroom near 
grounded plumbing presents the same hazard. 

How much current does it take to give a dangerous 
shock? This has been the subject of much research 
and it has been demonstrated that people differ widely 
in their body resistance and their vulnerability to elec- 
tric shock. The dangerous effect, other than frighten- 
ing a person so that he may fall or incur secondary 
accidents, is the paralysis of the heart muscles. It is 
known rather definitely that 20 milliamperes through 
the upper part of the body is likely to be fatal. Two 
milliamperes will be rather uncomfortable and one mil- 
liampere is barely discernible by normal people. In 
order that discomfort and annoyance be eliminated, 
the leakage current through insulation should be kept 
















- ATIRONS and toasters 

call for directed heat. 
A—Sandwich type of flat- 
iron element with ribbon 
resistance wire on a mica 
cord clamped between the 
base and top iron plate. 
B—How the transfer is 
eHected. C—Cemented 
type of flat iron element, 
similar to the range unit of 
the same type. 






below one milliampere, which means 120,000 ohms re 

sistance at 120 volts. Customer specifications some 

times are much more conservative than this, requiring 
as high as 600,000 ohms insulation resistance after ex 

posure for 16 hours to 85 deg. F. at 85 per cent hu 
midity and then allowed to come to operating tempera- 
ture. Keeping in mind that efficient and rapid transfer 
of heat from the element to the surface 1s also desired 
which implies a low electrical resistance, the designer 
finds himself hard put to reconcile the two opposing 
objectives. 

Electric Range Heaters. ‘The earliest type, still 
in active use, was a coiled heater wire threaded into 
grooves in a ceramic disc or “brick.” Although very 
little heat is conducted to the cooking utensil, the radia- 
tion and convection of heat is rather effective. ‘The 
chief reason for the development of other newer types 
was the desire for a protected, easily cleaned unit. 
When a casing with insulation between it and the heater 
wire is used, there is inevitably a high thermal gradient 
through the insulation, at least temporarily, and the 
speed of heating the surface, or a vessel on the surface, 
is lost unless careful design is practiced. Two methods 
of construction are the cemented element and the mag- 
nesium oxide type. Speed in the former is retained by 
making the enclosing sheath thin and the amount of 
cement small. Coiled wire is embedded in a ceramic 
cement of good thermal conductivity inside a metal 
sheath, usually of stainless steel. The density of the 
cement is a factor in effective heat transfer. In a 
range heater made with converted magnesium the ele- 
ment is wrapped with metallic magnesium ribbon and 
contains a core of magnesium wire. This assembly is 
held in place between stainless steel plates provided 
with grooves for the coiled heater wire. A steam auto- 
clave process follows which converts the magnesium to 
magnesium oxide and after the water is driven off the 
element is surrounded by magnesia insulation. The 
point to be watched in this arrangement is obtaining a 
sufficient compactness of magnesia. If the insulation 
is soft and loosely packed several troubles develop in 
short order. 

First, moisture may enter to reduce electrical insula- 
tion. Second, the insulation may shift position and 
permit the element to develop short circuited turns or 
“oround” on the case. Third, the thermal gradient 
necessary to obtain proper surface temperature may be 
so high that the element is too hot to permit long life. 
A compacting of the magnesia is therefore essential. 

(Continued on p. 142) 


alae Val Le) 
esa 























































NTERTAINMENT room in exhibit, America at Home, at the 


New York World’s Fair. Here Mr. Vassos has given expres- 
sion to his contention that electrical goods and furniture are 


but one in the mind of the home furnisher of tomorrow. Integrated Gea 


are light, radio, television, home movies, phonograph, etc. 


hy Not Allibile tte 


HEN one observes the home furnishmgs 
business of America (an industry that ranks 
fifth in the country and involves more than 

a billion dollars, it becomes a point worthy of serious 
consideration that in the furniture group itself no 
more than 7 to 9 per cent of the manufacturers actually 
made a profit in 1939, and this in spite of the fact that 
production in the manufacture of furniture is by no 
means sluggish and is in fact, markedly active. Never- 
theless, busy or not, this group has not found it pos- 
sible to arrive at a paying basis of operation. 

This definitely discloses the fact that at some point 
a weakness exists, because makers of electrically ener- 
gized products for the home such as refrigerators, 
ranges, washing machines, radios, air conditioning units, 


ventilating fans and the smaller portable units such 


BY JOHN VASSOS 


USTRIAL DESIGNER 


siving-U nits 


as radios, toasters, food titers, Siim_lamps and the 
like—constituted one of ‘the outstanding profit-making 
industrial aetivities in that same year. Also, im ‘the 
case of electrical things, though the Held has been ad 
tablished for some ‘timc, there stilf remains room for 
the introduction of mew methods, for instancethe com- 
paratively recent and Tevolutionar y Bendix wasber as 
well as a wealth of g: “improved air-conditioners, 
drink mixers, éte, 
without disturbing its ver 
In this very situation 4 
me, to the solution oF the» 
manufacturers, A. sohition © atu 
concerned with home furnishing andia 
er or non+ SE But Abas 


E come into the marketing 


seems to 


fufniture 


reached. 
Let us go bade a little, There was Way 

18th ‘entury living \rooms, when \the wa first 
its appearance. Why) should they have am object i heir, : 
room which was out of\key\with the WO ot ras) 
tion? Today, however, thera \is hardly a living room 

America be it Georgian, French \provincial, Span 
or just home that does nof \have\'a\ radio, or \pha 
oe or a in it. eo the reAyyy for this \ is fat t 


be ‘bl aced. LAVAL 

Functionalism actually manifested itseli\ ty NY 
long before Europe began on a large\ scale \to\ pe 
to the world architectural concepts ‘of \ the facie ie 
dwelling. Sullivan and Frank Lloyd Wright\were tie, 
advocators here of such construction befate\ \La\G 
busier built his white boxes. However, \Kurope\\ 
begin to relate the interior to the exterior \hefore\ We 
did, although we had accepted certain units in the howse} | 
such as our bathrooms and sections of the kitchen) 
strictly from the functional angle. 

The perfection of our electrically-energized kitchen 
has reached its highest degree in the past five years} 
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Hazarding a speculative glance into the 
future is just what every management of 
industrial enterprise must do today to meet 
the tomorrows. So, is it probable that the 
home appliance market will consist of just 
more and more toasters and waffle-irons, 
washing machines and ironers with a greater 
outpouring of radios, table lamps and fans 
and with not a trace of relationship 
between them? Or will the alert and 
anticipatory way to meet a new future lie in 
producing integrated units designed for 
living? We have Industrial Designer Vassos 
who is also consultant Designer and Stylist 
for all RCA products, stage designer and 
head of American Designers Institute, to 
answer that one! 


In [he Home? 


the all-encompassing attention which has been given to 

our bathrooms, and more recently to our cellars, is 

bringing about more and more a consciousness of and 

a desire for a like functionalism in the living room 
and bedroom, with electricity as its mainspring. 

Contemporary designers and architects have striven 

Melong time to present to the American public a 

cor able and better way of living and of rest- 

@eut these efforts have met with but meagre success 

use isturbed the emotional concepts of the 

xe when people were asked to give 

atury interiors with all the 

ied, for functional 

d lack of 


»r 


\W/HAt whe arty 
much could e 


thing could be ae 
Vassos in actodd 
boards, two-sid HONIG 
‘ drinking water aigarette.. 
hin a unit for living. 


a real reason to do sc. It is at this point we see for 
the first time that a sensible plan definitely related to 
utilitarian service is necessary; this plan to include 
ideas that will mean actual and visual improvement 
and added comfort to our way of living, all of this 
leading to the general acceptance by the public of the 
functional modern. 


NEEDED—A BROADER CONCEPT 


UTSIDE of some sporadic and isolated attempts 

by design architects at permanently-built and 
custom-made interiors, the so-called modern units that 
have been offered to the public have been nothing 
more than the same old standard pieces of furniture 
such as the desk, buffet, dresser, etc., stripped of their 
decoration with occasionally such added affectations as 
leather or metal handles and varying types of leg 
supports. In no case were any of these units electrically 
energized to supply any such definite function as light 
for instance for the dresser, desk or headboard of the 
bed. 

Today with the advent of television, with the 16 mm. 
film projector no longer a novelty but a commonplace 
in many homes, with the radio and phonograph so 
permanently established that they have become the 
focal point of the room, electrically energized units can 
now be accepted as functionally and dynamically related 
units creating and complementing an ensemble that will 
definitely reflect our age, not as separate items unre- 
lated to the interior as a whole. 

It is very easy to visualize a living room with an 
electrically equipped bar for informal entertaining witl 
electric ice service, electric ice crusher, juice extractor, 
mixer, etc. This unit to be fully equipped and pre- 
wired for lighting. 

It is with this same approach that the television, 
radio and phonograph unit—with the disappearing 
iconoscope for the television—all definitely related to 
the living room ensemble, create an interior which is 
not only pictorially and dynamically interesting, but 


Mahich expresses a directness and restfulness achieved 


throustmihe comfort and convenience of electrical in- 


t to include here one of the 


Mmter@st.the public is showing 
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ND in the (A) recreation room, fluorescent 

light, power drink mixers, ice supply, ice crusher, 

water, etc., in one unit. In the beauty urit (B) Mr. 

Vassos would have vibrators, curlers, sun lamps, light 

for seeing, etc., etc., integrated within home furnish- 
ings of which this is a suggestion. 


in electrically-energized units in the living room. An 
entertainment room in the exhibit entitled America at 
Home, at the World’s Fair, ranks as number one in 
public interest out of an entire exhibit that is attract- 
ing thousands daily. I feel sure that this public in- 
terest is excited because the attractive and functional 
solution of the problem is directly traceable to the 
fact that the units are electrically energized. 

To-day the bedroom is no longer a room for sleep- 
ing only. Many of us do a great part of our reading 
there and certainly an immense amount of radio listen- 
ing is done while we relax in bed. Yet I very much 
doubt if there are many bedrooms that are function- 
ally designed and equipped for these activities; where 
the telephone is within easy reach of the bedside, where 
an efficient, easily accessible and cool lighting system 
exists, where the radio is in the proper place to be 
tuned with a minimum of effort, where the small 
amenities such as a drink of cold water, a sun lamp, 
cigarettes, ash tray, built-in fan, a shelf for books 
and magazines are immediately at hand. 

It is easy to visualize the headboard for a double bed 
or for a single bed as a unit where the entire electrical 
problem of telephone, radio, light, fan, can be taken 
care of, including space for books and magazines and 
even a silent switch to throw a light on at the foot, so 
as not to disturb the occupant of the other bed. 

very dresser should be pre-conceived with efficient 
lighting at either side of the mirror, where the electric 
curling iron can be easily connected, with suitably-lit 
compartinents for shoes, lingerie, sewing equipment, 
etc., that light up when the doors are opened. 

From the foregoing, all signs seem to point in one 
direction; there is a very definite tie-up between the 
designing and application of functional modern and 
the electrically energized units that are rapidly becom- 
ing an essential part of our daily lives. They would 
seem to me to be happily married and there is no rea- 
son to hide their true and natural affinity. 

It is logical to assume that the electrically-energized 
unit will separate a room into various occupational 
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areas or groupings; for instance in the living room 
will be the entertainment unit, with the television, radio, 
phonograph and 16 mm. film projector; then the con- 
versation and reading grouping with the library, relax- 
ing chairs—some pre-wired for efficient lighting— 
and the bar or desk unit, which could be optional ac- 
cording to the individual taste, the bar with refrigera- 
tion and running water. 

In the rest and sleeping quarters, again the areas 
will be divided as determined by such functional group- 
ings as the dressing unit, pre-wired and efficiently 
lighted ; the health unit which would include exercising 
machine and sun lamps; and finally the rest unit, with 
head board and grouping as previously described in this 
text. And much can be done for practical and attrac- 
tive children’s quarters and recreation rooms. 

Many a manufacturer of electrical appliances will 
imperceptibly but inevitably dovetail into this 20th 
Century living room and bedroom idea. It is difficult 
to make an exact prophecy at this moment, but consider 
the radio manufacturers—some of them make their 
own cabinet units while others buy from furniture 
manufacturers. It would seem that as the demand in- 
creases for these units and as they begin to play a 
role of importance in the living room and in the bed- 
room, the furniture manufacturers will either go into 
the electrical business or many electrical manufacturers 
will equip their own cabinet plants. 

The field is open to those who will take advantage of 
it and the day is not far off when apartment buildings 
and pre-fabricated houses will not only be electrically- 
energized but so well and ably designed as an inte- 
grated whole that a far more complete and pleasing 
ensemble will be offered to the purchaser than exists 
to-day. Perhaps new decorative forms will evolve de- 
riving their inspiration from the units themselves. 

The day is approaching when a renaissance in home 
interior decorating will be brought about by the 
proper application of the electricallv-energized unit. 
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HILE a maximum electrical load of 2600 watts 

may not make an impressive total; just as 

generator capacity of 1450 watts is quite 
moderate and a battery reserve of but 170 amp.-hr. is 
a relatively narrow one; what is accomplished in air- 
plane engineering-design with such loads, supplies and 
reserves is astonishing indeed. Here, as in other factors 
of plane design, efficiency is the dominating watchword. 
Maximum utilization of facilities is the goal. How is 
it done? Through the courtesy of the Douglas Air- 
craft Co. and Lockheed Aircraft Corp. we are able to 
give you some quick impressions. 

On one of the latest Douglas transports, the DC-3, 
the electrical system (other than the ignition facilities 
for the engines) is wired in two main feeder circuits 
with the intermittent and continuous loads so divided 
that the total drain on each circuit will be approximately 
equal during a given period. Thus, circuit No. 1 has 
interior lights totaling 569 watts, navigation and pass- 
ing lights of 71 watts, de-icers 48 watts, argon lights 36 
watts, giving a maximum continuous load of 72 
watts. The intermittent load upon circuit No. 1 
totals 577 watts and consists of one landing light 444 
watts, cigarette lighter 108 watts, belt signs 25 watts. 

Circuit No. 2 has a maximum continuous load of 
421 watts of which cockpit and instrument lights ac- 


Concentrated within limited space (where all bulk is at an enormous premium) 
and restricted in weight (where virtually any mass is undesirable) the electrical 
elements of a modern plane are resourcefully specified, efficiently used and not- 
ably reliable. Here is a brief study based upon the practices of two outstanding 
manufacturers in their transport ships. Once again skillful engineering-design. 


hat Electricity 
On The Modern Plane 


| oes 


count for 32, electrical instruments for 16, airspeed head 
heater 240, landing gear signal lights 13 and radio re- 
ceivers 120. The maximum intermittent load on 
circuit No. 2 is 1407 watts consisting of a landing light 
of 444 watts, a radio transmitter of 890, a landing gear 
warning horn 60 watts, and fuel and oil pressure warn- 
ing lights of 13 watts. 

In addition to these electrical requirements the initial 
load on starting each engine is about 2520 watts, drop- 
ping almost immediately to 1935 watts and this is usu- 
ally carried by the battery cart at the airport. How- 
ever, each circuit is supplied from a 12 volt, 85 amp.- 
hr. storage battery and a 50 amp., 14.5 volt constant 
potential generator driven by the airplane’s engines. In 
case of mechanical or electrical failure of one source 
of supply, either or both circuits can be switched to 
either battery and generator. A remote control master 
switch enables the pilot to open the battery circuits in- 
stantly in an emergency and also to connect the airplane 
circuits to a receptacle in the side of the fuselage for 
plugging in a battery cart while at the air terminal. 
This permits the use of electrical equipment in the 
plane before taking off, without running down the 
batteries. The entire system is single wire with the 
metal structure of the airplane as the return. 

Batteries are located in the fuselage in tight com- 
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partments, the bottoms of which are platforms mounted 
on telescoping tubes so that replacements may be made 
in less than three minutes if required. 

The main electrical distribution box is located ad- 
jacent to the batteries and contains a master switch, 
circuit selector switches, generator control boxes, starter 
relays, landing light relays, meter shunts and resistors 
and individual circuit fuses. Located above the wind- 
shield in the pilot’s cockpit are the various switches for 
lights, ignition, starting, airspeed head heater, seat belt 
warning signs and the meters in the generator circuits. 
Below the windshield is the instrument panel with the 
navigation and engine instruments. On this panel are 
he landing gear warning lights, door open warning 


t 
L 
light, airspeed head heater warning light, fuel and oil 
pressure warning lights, the co-pilot-to-stewardess call 


light and a number of electrically operated instruments. 


LECTRICAL tachometers and thermometers as well 

as similar fuel quantity gages are used exclusively 
in the larger planes such as the Douglas DC-3. 

The cockpit is lighted by small automotive type in- 
strument lights and two argon lamps, the latter so lo- 
cated as to provide ultra-violet, fluorescent illumination 
yf the instrument dials for night flying when general 
illumination in the cockpit would be undesirable. 
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Be the Lockheed Model 14 many electrical services 

are rendered. These include, as identified in the 

above blue print; Lighting, measurement, motor opera- 
tions, heat and communication. 


The front passage to the cabin, the cabin itself, dress- 
ing rooms, lavatories and rear compartments are lighted 
by ceiling units. In addition there is a reading light by 
each seat, one for each upper berth and provisions for 
plugging in a table light in each section. There are 
also near the aisle floor small night lights. 

Each seat and berth has a push-button to call the 
stewardess ; each station has a small light and colored 
jewel visible from either end of the aisle to indicate the 
origin of the call. When the button is pushed, a buzzer 
sounds at the stewardess’ station and the light at the 
calling station comes on and locks on through a relay 
to hold the call indication. 


FULL RADIO SERVICES 


ACH plane is equipped with radio receiver and 

transmitter for two-way communication with the 
ground, a radio range receiver for use with the beam 
transmitter along airways, a marker beacon receiver and 
an auxiliary stand-by receiver. An interphone system 
between the cockpit and the cabin permits the stewardess 
to communicate with the pilots. 
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Other electrical applications encountered in aircraft 
are electro-mechanical or electro-hydraulic operation of 
landing gear and flaps. De-icing of wings and tail sur- 
faces is accomplished by inflating and deflating rubber 
strips along the leading edge and the valve which con- 
trols this is electrically driven as is the pump which 
delivers alcohol to the propellers and carburetors for 
ice removal. 


WIRING FOR SPACE AND WEIGHT 


IRE used in these airplanes, is a multi-strand flex- 
\/ ible conductor, insulated with two layers of var- 
nished cambric and a lacquered woven cotton braid. Such 
wire weighs less than rubber insulated conductors and 
has a smaller diameter, permitting use of smaller conduits. 

Because of the necessity for reliable radio operation it 
is essential that all radio interference arising from the 
operation of the plane be completely minimized. The 
proximity of the antenna to the possible sources of 
interference makes it necessary to completely enclose 
every portion of the electrical system in a tight elec- 
trostatic shield, thoroughly bonded at frequent intervals 
to the airplane structure. 

Weight is an enormously important matter to the 
airplane designer and the electrical installation in a 
plane the size of the Douglas Sleeper transport requires 
serious consideration. Thus it is estimated that the 
completed electrical installation weighs 772 Ibs. divided 
as wire 135, conduit 85, junction and shielding boxes 
136, equipment 416. 

In the design of electrical equipment for aircraft the 
question of weight must therefore be kept in mind as 
it is possible to effect considerable savings by the use 


of carefully selected materials. As an example of what 


—- planes, such as this Lockheed Model 12 
call for similar services, electrically rendered, but 
in less variety and completeness. 


can be done, there has been designed and built a three- 
position, single-pole, double-throw, 200 amp. switch 
which weighs but 2.2 lbs. However, weight should 
never be saved at the expense of reliability. 

As connected loads increase, the amount of weight 
to be saved by raising the present 12 volt supply to 
some higher figure becomes appreciable even on a mod- 
erate size plane. Study reveals the desirability of in- 
creasing the supply from 12 to 24 volts, at least for 
planes weighing up to 75,000 lbs. Above this, elec- 
trical loads and light circuits are such as to make 
desirable a still higher voltage. It has been tentatively 
agreed that ac. at 115 volts may be the logical and more 
ultimate potential. 

Recent refinements and developments in low voltage 
generator design have resulted in raising outputs from 
750 to 1500 watts for both 14.5 and 28.5 volt genera- 
tors. Within a few months 3000 watt continuous out- 
put, 28.5 volt generators are to be available with no 
increase in weight over the 750 watt machine. 

30th single and three-phase supply have been con- 
sidered and the advantages and disadvantages of each 
are about balanced except where large motor loads are 
concerned. Quite a saving can be made by using some 
frequency higher than 60 and installations as high as 
800 cycles have been made. 

Pictorial representation of electrical elements within 
a modern plane is indicated in the accompanying figure 
where the circuits of Lockheed Models 12 and 14 are 
shown. 













































UR engineering policies and development pro- 

grams are closely allied with the significant 

fact that our products are of a specialty char- 
acter and are sold largely to engineers elsewhere. Thus 
the character of our engineering administration is 
closely influenced by the nature of the company and 
its products and should be studied against that back- 
ground. While General Radio is a relatively small 
manufacturing concern specializing in electrical meas- 
uring devices, the distribution of its products is world- 
wide under normal conditions, although the market is 
a highly selective one. About 75 per cent of our volume 
goes to 500 industrial, educational, and governmental 
institutions. 

Our products consist of about 300 regularly cat- 
alogued items selling from a few to several hundred 
dollars. Some are parts used in fabrication by other 
manufacturers. Most, however, are assembled electri- 
cal circuits meeting rather exacting requirements. 


* See also “Designed For Use,” ELectrricAL MANUFACTUR- 
ING, October 1937, and “Industry Need Brings New Instrument 
Design,’ October 1939 


BY CHARLES T. BURKE 


ENGINEERING MANAGER 
GENERAL RADIO COMPANY 


Based upon the contention that such electrical 
goods as are sponsored by General Radio 
deserve a maximum of resourceful and original 
thinking if products of a truly outstanding char- 
acter are to be developed, company policy 
here seeks to encourage initiative to the prac- 
tical utmost. Just how successful that plan has 
been is shown in the offerings of General 
Radio.* How it has been accomplished is 
explained by Engineering Manager Burke. 


We Encourage 


Manufacturing lots are small, obsolescence is rapid, 
timeliness is essential. 

Our factory workers are a skilled group. No female 
labor is employed. Adaptability is a necessary require- 
ment for bench workers, since each will work on many 
different types of instruments in the course of a year. 


SOME OF THE GENERAL RADIO PRODUCTS 


A SOUND-LEVEL or noise meter. Many factors af- 

fected this design. Accuracy and permanence of 
calibration were, of course, basic requirements. Porta- 
bility and simplicity were desirable as well. In this unit, 
all the desirable characteristics are included, but, through 
the use of modern vacuum tubes, circuits and methods of 
construction, the selling price is about half that of com- 
peting types. B—In contrast with specialized instruments 
for limited applications is this stroboscopic tachometer, 
with applications in nearly all branches of mechanical and 
electrical industries. Here shown in the testing of dry 
shavers. The design combines low cost and portability 
with high accuracy. C—Making measuring circuits direct- 
reading, without sacrificing accuracy, presents an increas- 
ingly important design problem—here solved in a capacit- 
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These characteristics are largely gained through long 
experience in the company employ. Labor turnover 
is negligible. It is contrary to company policy to make 
staff reductions because of lack of work, and the last 
removal for this cause occurred in 1930. At that time 
discharges were confined to those in the company em- 
ploy less than one year. As a necessary corollary, 
caution is exercised in the addition of workers in busier 
periods. While this policy insures a_ skilled labor 
supply of high morale, it obviously greatly increases 
the necessity for careful administrative planning. As 
a matter of fact, the productivity of the engineering 
department with respect to new instruments is a 
principal factor in securing stability of employment 
for the entire plant. Needless to say, we are not in 
sympathy with any proposal for a moratorium on new 
developments. The remarkable record of employment 


— 


“~ngineering Initia 


stability is in fact due more to constant new develop- 
ments than to any other factor. Generally about one- 
half of the instruments sold in a given year will have 
been developed or redesigned within two years. 

The total staff is just above 200. Of this number, 
somewhat less than one half are directly “productive” 


DEVELOPED UNDER THE “INCENTIVE” PLAN 


ance bridge. D—Here enters the problem of securing 
extreme accuracy (one part in ten million) with reliability 
in service but with only a secondary consideration. Pri- 
mary frequency standard as used by governments in world 
wide check of radio station frequencies. E—The designer 
of such a standard-signal generator as this (used for testing 
the characteristics of radio receivers) must have two ends 
n view: A degree of performance that will meet the 
specifications laid down for standard tests by engineering 
societies, and convenience of operation to save time in 
testing. F—The continuously adjustable autotransformer 
was a new idea in voltage control. After the basic elec- 
trical design had been worked out, mechanical consider- 
ations were most important, in order to achieve reliability 
and freedom from maintenance difficuities. 


tive 


workers. About 20 per cent of the total staff have 
college degrees, most of them in the engineering field. 
A substantial proportion have graduate degrees, and 
there would now be considerable hesitation in employ- 
ing men without some graduate work for our engineer- 
ing department. 

Obviously these figures imply a formidable overhead 
factor as applied to direct labor. Fortunately the com- 
pany management has recognized;that high overhead 
is a characteristic of good managément, and the effort 
is toward the increase rather than the reduction of 
this factor. The overhead factor of an organization 
may be regarded as the ratio of brains to brawn in the 
product price. It measures the use of machinery and 
good direction. It is the only dependable source of 
profit, since labor and material are available to all at 
about the same price. A manufacturer should get his 

profit from manufacturing, not from the 
resale of labor and material. The prob- 
lem is the effective utilization of over- 
head rather than its reduction. 

We are, fortunately, far removed from 
the situation where profitable company 
operations depend upon timely purchas- 
ing and the manufacturing process is a 
mere nuisance, conducted at a loss and 
consisting mostly of labor. 

These points are illustrated by the comparison offered 
in the breakdown of the sales dollar in various indus- 
tries, in the accompanying table. Unfortunately, the 
available figures were not classified so as to permit 
exactly parallel comparisons, but they are sufficiently 
detailed to show the general distribution of income. The 
interesting points are the relationship of productive 
wages to supervisory and administrative expenses in 
the several types of companies. It is particularly worth 
noticing that the amounts paid out in salaries and 
wages are quite similar in the different industries. The 
tendency in instrument manufacture is to have a larger 
proportion of the total payroll in supervisory and 
technical skills. 

The importance of engineering in our scheme of 
things is only partially indicated in the expense break- 
down. As a matter of fact, a large share of the ad- 














































































COMPARISON OF EXPENSES IN TERMS 
OF THE SALES DOLLAR 


| Instrument | Textile | 
(one | (one _ | Electrical | Radio 
_ a | company) | company) (ind. avg.) (ind. avg.) 
Productive | 0.12 | -- 0.21 0.19 
— 0.06 | 0.043 


Supervisory— | 
Clerical |_ 0-188 | | 
Total Wages | 0.308 0.416 | 0.97 


0.09 


“Devel. Eng. | 
Salaries 


“Total Eng. 
Salaries 


Adnin., Sales | 
Gen. Sales Exp. | 


0.136 


0.291 
Salaried Officers) = — _ 


Materials 
Misc. Deprecia- 
tion, Taxes,| 0.11 
Profits 


| 0.295 


*Includes administration, sales, and general expenses. 


ministrative expense is also chargeable to engineering. 
Engineering has always been regarded as the most im- 
portant company function, yet engineering is more than 
anything else the development of new products and 
applications of electrical measuring methods. Two 
activities are involved—the working out of a suitable 
electrical circuit, and its assembly into mechanical form 
suitable for manufacture and use. 

The large number of catalog items requires a con- 
stant development program quite different from that 
of the mass producer of a restricted line, whose prob- 
lem may be limited to the production of annual models 
or the refinement of manufacturing details. Ours is a 
rapidly developing field with high obsolescence and 
constant new developments. Our engineers work at 
the laboratory bench rather than at a drafting table. 
Essentially ours is an engineering organization supple- 
mented by a manufacturing plant, rather than an en- 
gineering department serving manufacturing depart- 
ments. 

The engineering program is materially influenced by 
the necessity for providing stable factory employment. 
In order to accomplish this, the engineering program 
has to be coordinated with the situation in the produc- 
tion shop, so that new products can be quickly prepared 
for manufacturing when demand for the present line 
shows signs of falling off. 

While it is practical to manufacture for stock a num- 
ber of months ahead, obsolescence is a serious factor 
affecting inventory, and for this reason inventory is 
under the control of the engineering department, which 
is presumably most closely in touch with new develop- 
ments and conditions likely to render a line obsolete. 


MAKING INITIATIVE PRACTICAL 


ECAUSE our engineering effort is devoted primarily 

to the development of new instruments, a great 
deal depends upon the individual initiative of the 
engineer, and the engineering department consists of 
a group of men all well qualified to carry on work in 
the particular fields of activity which they are follow- 
ing. The supervision of such a group offers peculiar 
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problems, and we have felt that engineering supervision 
should consist primarily of coordination of the work 
of the engineers with each other and with the general 
company program, rather than supervision of technical 
details. Thus there is no chief engineer with general 
overall responsibility for the technical program. Each 
engineer is responsible for the projects entrusted to 
him under the general supervision of the Design Com- 
mittee discussed below. 

In all discussions of organization procedure, it should 
be borne in mind that the loose organization is char- 
acterized by the informality permitted by its small size, 
and a particular development seldom follows a stand- 
ard procedure throughout. The aim is to take care of 
the particular situation in the best way, rather than to 
conform to an organization blue-print. 


REWARDS FOR CO-OPERATIVE ACCOMPLISHMENT 


BVIOUSLY, such an organization cannot succeed 

without a high degree of cooperation. This co- 
operation does exist, and the interest of the individual 
engineer in company success is no doubt enhanced by 
participation in company ownership and profits by all 
engineers. 

The relative success of company operations is brought 
home to engineers in several ways, most promptly 
through the monthly paf‘roll adjustment known in the 
organization as “K”’ 

It has been found necessary to impart some flexi- 
bility to the engineering payroll, which is one of the 
largest items in the company budget. Reduction in 
engineering personnel in periods of reduced company 
activity is obviously suicidal in an organization which 
depends for its existence on the development of new 
products, indeed engineering personnel is frequently 
added to in such times in order to speed up the de- 
velopment program. This flexibility has been obtained 
by monthly salary adjustments. Late in the month, 
when the figures are sufficiently complete to estimate 
the month’s sales total, the “K” factor is set for the 
following month. ‘“K” is a multiplying factor applied 
to basic monthly salaries. Within a considerable oper- 
ating range, it is unity. If sales figures indicate opera- 
tions below the break-even point, “K”’ is set on a sliding 
scale below unity. When sales exceed a certain amount, 
“K” becomes more than unity. In recent years, it has 
varied between 0.8 and 1.2, but has averaged slightly 
above 1. This arrangement permits reduction in ex- 
pense when necessary, but automatically restores sal- 
aries to normal levels when conditions improve, and 
yields a bonus “K”’ in times of abnormal activity. It has 
so operated that all engineers have averaged slightly 
better than basic salaries over the two cycles since the 
system was originated in 1933. Use of the “K” factor 
has provided all necessary budget flexibility, and no 
general salary reductions have been made. 

In addition to the “K” adjustment, semi-annual 
bonuses are paid when earnings justify it, and com- 
pany stock is made available to engineers after they 
have been with the company for a few years. 

The direction of the engineering program is en- 
trusted to two committees, the Planning Committee and 
the Design Committee. The former, as its name sug- 
gests, is responsible for the general planning of a pro- 
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gram and the decision as to the undertaking of new 
instruments and the general fields which will be ex- 
plored. The Design Committee has the responsibility 
for following up the progress of a development after 
it has been authorized, and seeing that it is brought to 
a successful conclusion. 

The Planning Committee (of seven), which meets 
regularly once each month, includes the three active 
company officers and represents management, finance, 
production, engineering, and sales. The Design Com- 
mittee (of five), meeting weekly, includes the engineer- 
ing and sales members of the Planning Committee. 


db 


IDEAS MAY ORIGINATE ANYWHERE 


E ARE frequently asked the source of new in- 
strument ideas, whether they occur mainly from 
our own staff or from outside suggestions. This ques- 
tion is difficult to answer, because the need for a new 
instrument usually becomes apparent from several di- 
rections at once. The technical literature suggests 
many possibilities for instrument applications. Our 
own engineers are constantly developing suggestions, 
from reading, attendance at engineering meetings and 
other outside contacts. Probably no instrument is ever 
undertaken without considerable discussion with out- 
side friends in the industry, which serves the purpose 
of a preliminary market survey. This is practical be- 
cause of the highly concentrated nature of our market. 
A fairly typical case might be the rather recent 
development of frequency modulation for broadcast- 
ing. This matter has had increasing notice in the 
technical press for several years, and our engineers 
were of course in touch with developments and were 
considering its possibilities for instrumentation along 
the lines in which they were particularly interested. 
These considerations included talks with outside en- 
gineers, as well as informal internal conferences. 
Eventually a time came when the Planning Committee 
felt that the field was ready for commercial exploita- 
tion. Careful consideration was given by the Planning 
Committee to the whole field and the particular sug- 
gestions for instruments which were placed before it. 
These discussions resulted in a decision to go ahead 
with certain instruments for which the market ap- 
peared to be ready, and a development program was 
authorized. 

In considering such a problem, the Planning Com- 
mittee must not only take into consideration the tech- 
nical details of the device, but also manufacturing and 
marketing problems. From what has been said, it will 
be apparent that we are not in a position to undertake 
mass production items, neither can items having a very 
small sales but requiring a great deal of engineering be 
undertaken. There is no profit in being a scientific 
job-shop, nor have we found it possible to combine a 
consulting service with manufacturing. The engineer- 
ing department must each year turn out enough material 
to keep the factory employed. Some rough ratio be- 
tween engineering time and manufacturing time (during 
the life of the instrument) must be maintained. Re- 
ferring again to the breakdown of the sales dollar, nine 
cents worth of development engineering salary must 
on the average produce twelve cents worth of produc- 
tive shop wages; otherwise work in the shop will be- 


come slack, and it should be remembered that constant 
level of shop employment is a primary company objec- 
tive. The ideal instrument is one having a fairly large 
market and sufficient complexity to give room for the 
exercise of a reasonable amount of engineering in- 
genuity. The typical manufacturing lot is 50, and the 
total manufacture for the life of an instrument is 200 
to 2000. The latter figure is rare. 

The general status of business and the conditions in 
the production department are also considered. If 
prospects are good for full-time shop production, atten- 
tion will be directed to long-range projects, while a 
need for shop work will result in concentration on 
projects which can be brought quickly to completion. 

Marketing must also be considered as a general rule, 
since we do not have distributors and should not de- 
velop products for markets with which our sales force 
is not in contact. This is obviously not the case in the 
instance cited of devices for use in connection with 
frequency modulation. 

A further factor considered is the relationship of 
market to development cost. Fortunately, a large part 
of the market is concentrated or related to known 
factors. The number of frequency-modulated trans- 
mitters, for example, depends on the number of chan- 
nels assigned and the licensing policy of the Federal 
Communications Commission. Past experiences with 
similar instruments, or instruments appealing to the 
same groups, supplemented by sample inquiries, and 
a judicious allowance for general business conditions 
and the outlook for foreign sales, permits a sufficiently 
accurate estimate of sales to indicate whether or not 
the project warrants development, and to establish a 
basis for the distribution of development costs. 

The feasibility of estimating in advance the cost of 
developing an instrument where perhaps only the per- 

formance specifications have been established is dis- 
puted. Certainly high accuracy in such estimates can- 
not be expected, and sometimes they will be wide of 
the mark. But in spite of the admitted difficulty of 
predicting imponderables, cost records tell us that con- 
sistently an instrument of such complexity as to sell for 
$500 will cost $12,000 to $15,000 to develop. Plans 
can safely be made on that basis. 

The same ratio of development cost to sales price 
seems to hold roughly over a considerable range of 
instrument complexity, but it should not be concluded 
that a device selling for $10 will cost only $300 to 
develop. Parts selling for a few dollars are considered 
on a different basis from instruments and may involve 
quite large development costs. They are, of course, 

not undertaken unless a large market seems available 
or they are required in our own production. 

The cost referred to here is the total cost of develop- 
ment engineering assignable to the project. It includes 
not only the salary of development engineers, but shop 
cost of models and the share of building, administra- 
tion, and general expenses chargeable to engineering. 
It does not include drafting, supervision of new-instru- 
ment production, or similar costs incidental to putting 
a new product into the plant. For purposes of pricing, 
development cost is expected to be absorbed in two 
years’ sales. 

Having decided on the general nature of the device 
which is to be developed, the amount which can prop- 
(Continued on p. 148) 
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MANUAL STARTER 


For the starting, stopping and 
overload protection of single 
phase and polyphase motors 
up to 71% hp. in applications 
on production machine tools. 
Feature of this across-the-line 
type manual starter is the posi- 
tive toggle and automatic re- 
latching mechanism which elim- 
inates any resetting Operation 
as there is no intermediate or 
tripped position of the handle. 
Colt’s Patent Fire Arms Mfg. 
Co., Hartford, Conn. 





VARIABLE SPEED TRANSMISSION 


V-belt variable speed transmission 
gives a wide speed range and makes 
possible the selection of the right 
speed instantly while the machine is 
in operation. Available in three 
sizes for 3¢ in., A and B belts and in 
speed ranges up to 192-1. Standard 
Transmission Equipment Co., 416 W. 
8 St., Los Angeles, Cal. 





Progress in development of electrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Me | Upon such things, carefully selected for designing- 
Ra in the final product does improvement for better 
| sales appeal and greater user satisfaction depend. 








COIL BOBBINS 
Of dielectric paper spirally wound to form tubes of con- 
ROLLER-PLUNGER- venient length, which are cut into proper sizes, these 
ACTUATED SWITCH bobbins are available in round, square or rectangular 


Precision, snap-action 
switch enclosed in a die- 
cast housing is now avail- 
able with a roller type 
plunger. Long 
precision performance are 
assured by accurate con- 
centricity of the hardened 
and ground roller. Adjust- 
ment for actuation by cam 
or slide in either of the two 
castellated positions is 
made by removal of bear- 
ing screw. Micro Switch 
Corp., Freeport, III. 


SENSITIVE RELAY 


Efficient, precision-built, rugged relay, 

capable of developing unusually high 

contact pressure and wipe, suitable for 

thermal regulators, electronic devices, 

voltage control circuits, timing devices, 

etc. Allied Control Co., Inc., 227 Ful- 
ton St., New York, N. Y. 











shapes. Flanges are of vulcanized fibre, ends of tubes are 
swaged and bobbins are impregnated with a special 
lacquer. Space saving and low cost factors now permit 
manufacturers of small motors, relays, solenoids, etc. to use 
lif . bobbin wound coils in place of the larger layer wound. 
oe Precision Paper Tube Co., 2035 W. Charleston St. , 


Chicago, Ill. 


TAPERED ROLLER 
BEARING 


Made up of a double 
row outer race and two 
single row inner races, 
this non-adjustable roll- 
er bearing is especially 
adapted to serve as a 
sheave bearing. Slotted 
and chamfered front 
faces provide an en- 
trance for lubricant. De- 
signed to a minimum 
width with an_ inside 
diameter large in rela- 
tion to its outside diam- 
eter. Timken Roller 
Bearing Co., Canton, 
hio. 





PENTODE AMPLIFIER TUBES 


Miniature pentode type amplifier 
tubes designed for use as voltage 
amplifiers in applications where 
extremely small size and low bat- 
tery drain are the primary tube re- 
quirements, as well as for hearing 
aid application. Using suggested 
circuit values, a pair of tubes in a 
resistance coupled amplifier has a 
voltage gain of about 295 at 30 
volts of B battery. Total B drain 
for both tubes is 54 microamperes 
and total A drain for the two tubes 
in series is 30 milliamperes at 1.25 
volts. Raytheon Production Corp., 
55 Chapel St., Newton, Mass. 
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MOTOR-OPERATED 
RELAY 


Consisting of a small, re- 
versible, geared head, 
shaded pole motor which 
tilts two mercury tubes this 
motor-operated relay per- 
mits throttling, floating or 
proportioning control of a 
5 amp. load from a sensi- 
tive instrument having a 
current rating as low as 
0.35 amp. Tubes give 
single pole, double throw 
operation, with spring re- 
turn to a neutral ‘‘off”’ posi- 
tion. Particularly suited to 


EQUIPMENT, MATERIALS, FINISHE 


AUTOMATIC TIMER 


Accurate timing variations 
in hours can be obtained 
with this new switch which 
utilizes mercury-to-mercury 
contacts enclosed in metal 
tubes, eliminating arcing 
and pitting; a self-starting 
and self-oiling clock move- 
ment; and only one moving 
part which operates on one 
bearing, tilting the mercury 
tubes. Minute and second 
speeds obtainable. Emra 
D. Bacon, 4513 Brooklyn 

Ave., Cleveland, Ohio. 


TO MAKE 
BETTER 
PRODUCTS 





GEARED LIMIT SWITCH 


Small size, geared-type limit switch for ap- 
plication on motor-driven devices where it 
is necessary to limit the rotation of the motor 
shaft, gear, or other member of the driven 
machine. Double-break silver contacts 
which clean themselves with a rocking mo- 
tion and a mechanism easily adjusted to 
operate contacts between a minimum of 
4 turn of the driving shaft to a maximum of 
120 turns are some of the features. General 
Electric Co., Schenectady, N. Y. 

















control of line voltage mo- 
tors operating large damp- 
ers, valves, etc. Barber- 


Colman Co., Rockford, III 


SPOT SOLDERING MACHINE 


Treadle-operated machine which ad- 
vances the iron straight downward is 
designed especially for work where both 
hands are required. Solder is fed for- 
ward as iron returns from work. Adjust- 
ment of pawl lever regulates feeding of 
solder, which may be used up to } in. 
diam. Adjustable feed tube guides 
solder to desired point. Contact of iron 
tip with work is cushioned due to spring 
suspension. Average industrial iron is 
adaptable to the machine. Electric Sold- 
ering lron Co., Inc., Deep River, Conn. 


APPLIANCE PLUG 


Requires no tools for connecting with 
extension cord. To make this plug 
ready for use, simply remove outer 
covering and asbestos for 114 in., 
insert separated wires and fit cap on 
tightly. Silver-plated contacts are 
burn-proof and the plug cannot be 
taken apart. Waterbury Button Co., 


Waterbury, Conn. 





SAW FILING MACHINE 


One of the improvements found in 
this automatic saw filing machine is 
the use of half-round brackets instead 
of round wheels in filing band saws 
to support the blade outside the 
machine, thus saving time and lower- 
ing costs. Also, the burr is on the 
cutting chisel at the point of the 
tooth in line with the back of the 
tooth. Industrial Engineering Co., 
Inc., 730 Hennepin Ave., Minne- 
apolis, Minn. 






































Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
be made better. Based, of course, upon 
those component parts that may be designed 
into the complete product assembly. 














SOLENOID VALVE 


For air at pressures to 75 
lbs. per sq. in., this new 
», valve with momentarily en- 
& ergized, single operating 
B coil is designed for pilot 
m control of single acting, 
= gravity or spring return, 
cylinders or diaphragms 
which are used for operat- 
ing valves, dampers, lou- 
vers, etc. Tight-seating and 
free from ac. hum, requiring 
no continuous operating 
current, it is adapted for 
air conditioning and heat- 
ing control. Automatic 
Switch Co., 41 East 11 St., 
New York, N. Y. 














RECHARGEABLE FLASHLIGHT 
BATTERY 


Storage battery for flashlights fits all 
popular two-cell, 114 in. size D cases. 
Supplies powerful, steady light output 
and may be used continuously for hours. 
Spill-proof construction; transparent plas- 
tic case. A small charger consisting of 
transformer and rectifier 
plates plugs into any 110- 
120 volt, 60 cycle, light 
socket making it easy to 
keep the battery always} 
fully charged. Ideal Com- 
mutator Dresser Co., 1008 
Park Ave., Sycamore, Ill. 





STORAGE 
BATTERY 


| Chance rULLY | 
Sherore vsiX® ft 








ELECTRICAL & MECHANICAL PARTS 





MULTI-RANGE RHEOSTAT 


Incorporating within a single unit 
values with the current capacities, 


four different ohmic 
and therefore taking 


the place of four different rheostats, this new design is 
insulated with fiber glass; windings are either of two wires 
of identical diameter, but of different material, or if of the 


same material are ribbons with di 


ferent cross-sectional 


areas but of the same thickness. Available in two sizes, 
300 watts and 600 watts. Rex Rheostat Co., 37 W. 20 
St., New York, N. Y. 





IMMERSION HEATER 


SMALL POWER 
MOTOR 


Shaded pole, induction 
type motor available for 
a wide range of ac. 
voltages and cycles. In- 
corporates ground rotor 
shaft and rugged, self- 
aligning oilless graphite 
bronze bearings. Low 
cost, high torque, de- 
pendable miniature mo- 
tor power. General 
Industries Co., 4046 
Taylor St., Elyria, Ohio 





































SELF-CONTAINED LOCK NUT 


One-piece, all-metallic lock nut 
utilizes a principle that permits effec- 
tive and positive locking of the nut 
to the bolt, not to the work. It is 
spun on the bolt and drawn up to the 
desired degree of tightness, locking 
automatically. Holds securely under 
all heat conditions and vibration, and 
same nut can be used repeatedly. 
Laminated Shim Co., Inc., An-cor-lox 


Div., Glenbrook, Conn. 
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New type heater, rated for use up to 
950 deg. F., for operating in molten salt, 
metal and high temperature oil baths. 
Heavy duty tubular units are welded to 
an electrical connection housing to which 
a riser is attached, connections being 
brought out to the terminal box. Oper- 
ating conditions determine use of type of 
sheath, 1/16 in. thick, with wattage 
ratings from 2 to 5 kw. at various watt 
densities. Edwin L. Wiegand Co., 7530 
Thomas Blvd., Pittsburgh, Pa. 


VERTICAL MOTOR 


Hollow shaft, ball bearing, single 
phase motor adapted to vertical pump 
applications due to ease of installa- 
tion, permanent shaft alignment, pro- 
tected construction, high thrust capac- 
ity and compactness. Sizes range 
from 34 to 5 hp. and operating speeds 
are 1200, 1800 and 3600 rpm. Solid 
shaft modifications are also available. 
Fairbanks, Morse & Co., 600 S. 
Michigan Ave., Chicago, Ill. 
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INTERVAL TIMER 


New series of small, compact interval timer: 
and time delay relays powered by slow 
speed, self-starting, synchronous motors and 
equipped with fast-acting, silver contact 
micro switches. Designed for electrical 
equipment which must be accurately timed 
in split seconds, seconds, minutes or hours 
Manual or automatic reset models for built- 
in flush panel, enclosed surface or wall 
mounting. Paragon Electric Co., 37 W. Van 
Buren St., Chicago, Ill. 










MUTATE 
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0) LOOSE PULLEY OILER 
Unbreakable loose pulley oiler for 
slow and high speed applications, 
without flooding, employs three 
principles of operation thermal, 
R capillary and gravity action. Avail- 
able in 1 and 2 oz. capacities, for visi- 
. ble, automatic lubrication. Trico Fuse 
oy #8 Mfg. Co , Milwaukee, Wis. 
e for 
ac. 
. In- 
rotor 
self- 
phite DRUM CONTROL 
Low 
_ de- Drum type master switch providing 3-wire 
> mo- control for machine tools is offered for 
neral use where an operating lever is pre- 
4046 ferred. Suitable for reversing or non- 
Ohio reversing service, it is available for sur- 


face, cavity or panel mounting with 

standard or pistol grip handle. Ratings 

are for pilot circuits up to 600 volts ac 

and dc. Cutler-Hammer, Inc., 315 N. 12 
St., Milwaukee, Wis. 





AND THERE ARE ALSO— 
FISH PAPER. A new form of this standard 


electrical insulation in a considerably more 
moisture-resistant type with higher than 
usual dielectric strengths. Greater mechan- 
ical strength also adds to its value in insula- 


tion practice. Continental-Diamond Fibre 
Co., Newark, Del. 


DIAL LIGHT SOCKETS in the two-wire 
insulated type with plastic shell and the 
single wire grounded type with metal shell. 
Center contact is mounted so that it cannot 
protrude from shell and short on radio 
chassis when lamp is removed; high tensile 





GENERAL PURPOSE MOTOR strength of leads and connections; voltage 
breakdown between contacts, 1200 volts, 
proved, rugged, general purpose and to ground, 5000 volts. Available in a 
power unit with self-aligning bearings variety of mounting bracket styles. Lenz 
placing the fixed type sleeve bearings. Electric Mfg. Co., 1751 N. Western Ave., 
juipped with larger brushes and an Chicago, Ili. 
proved type of brush plug which is ; 
sh with the motor housing, minimizing CLEAR LACQUER developed to resist the 
ssibility of breakage. In sizes from corrosive action of perspiration on articles 
30 to 1/10 hp., these motors can be frequently handled such as flashlights. Light 
>d on a wide range of applications. in color with good outside weather resist- 
Dumore Co., Racine, Wis. ance, it protects both finished metal surfaces 
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TO MAKE 


“EQUIPMENT, MATERIALS, FINISHES ‘gerter 


PRODUCTS 


ROLLER-ACTUATED SWITCH 


Increasing further the range of applica- 
tions in which this quick-action, light- 
pressure, precision switch may be em- 
ployed, the new spring leaf and roller 
actuator offers precision operation 
smooth action, over-travel protection and 
long life. Mu-Switch Corp., Canton, 





RADIO FREQUENCY RELAY 


Featuring pure silver contacts and heat- 

treated, nickel-plated beryllium copper 

pole pieces, this ac. or dc. relay for low 

power radio transmitters comes normally 

open, normally closed or double throw. 

Leach Relay Co., 5919 Avalon Blvd., 
Los Angeles, Cal. 


and undercoats of lacquer enamel.  Fur- 
nished in either high gloss or flat finish. 
Maas & Waldstein Co., 438 Riverside Ave., 
Newark, N. J. 


FLEXIBLE, ELASTIC FINISH for rubber, 
synthetics and fabrics. Light-colored liquid 
for coating rubber hose, tubes and other 
products requiring flexibility and elasticity, 
even at low temperatures. This high-gloss 
finish is unafected by oils, water and most 
hydrocarbons after aging and it dries fast and 
adheres to most surfaces. Glyco Products 
Co., Inc., 146 Lafayette St., New York, 
N. Y. 


ELECTRICALLY CONDUCTIVE RUBBER 
with extensive safety uses. Retaining the 
properties of flexibility and resistance to 
cracking or wear, rubber is available with 
any required specific resistance between the 
limits of 1 ohm and 10'° ohms and of a hard- 
ness which can be varied from that of 
ebonite to a medium soft rubber. Applica- 
tions include cable insulation, belting, motor 
mountings in automobiles, and tires. It may 
be used to improve automobile radio recep- 
tion, to eliminate discomfort of shocks, etc. 
Dunlop Tire & Rubber Corp., Buffalo, N. Y. 
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BY TRACE CHRISTENSON, JR. 


INDUSTRIAL DESIGNER 
TRACE & WARNER 


HAT there continues to exist, even today, a rec- 

ognizable lack of cooperation and of mutual re- 

spect between the industrial designer and_ the 
engineer, in some instances, is an unfortunate fact. 
One might go further and say that in spite of the fact 
that most executives realize the importance of design 
for appearance, they too in many cases tend to disre- 
gard the fundamental principle of development work 
cooperation. Of course, such a situation is unfortu- 
nate, for it stifles the creative ability of all concerned 
and often results in such a tangible thing as a monetary 
loss through impaired product development programs. 
So, with an extensive list of tangible experiences upon 
which to draw, let us see where the opportunities for 
iunprovement lie. 

Industrial design and the industrial designer are here 
to stay. To that I am sure the readers of ELECTRICAL 
MANUFACTURING, and of this Product Design Number, 
will agree. The profession has proved its own worth 
and its progress so far can be attributed to a need sat- 
isfied rather than to acceptance merely as a service. 
True, in many cases acceptance has been only under 
the most adverse of conditions, and those designers 
who were not fortunate enough to have tasted the early 
fruits of the glamorous new profession have found that 
attempts to put their business on a sound _ practical 
footing have been met with considerable resistance. 
Perhaps, in the minds of many engineers and execu- 


tives, there still exists the idea that a designer is an 
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esigner-E.ngineer Collaboration 


JAS For Real Team Work 


Frank, to the point of revelation, Mr. Christen- 
son reveals experiences (long-past and quite 
recent) that convince him of the urgent need 
for better mutual understanding and respect 
for the other fellow’s ability and viewpoint in 
the relationships between professional indus- 
trial designers and staff engineers of manufac- 
turers for whom and with whom they work. 


impractical, long-haired artist who occasionally crashes 
through with a good idea. A fallacy, of course, for 
design is as much of a study of certain fundamental 
principles as is engineering itself. A designer is, 
among other things, one who has a working, practical 
knowledge of the principles of shape, form, proportion, 
and color. 

As I see it both the designer and the engineer are at 
fault for such misunderstandings as do arise. Fortu 
nately, many projects are completed under most pleas 
ant relations between the designer and the engineer. 
The troublesome minority does, however, warrant 
bringing basic problems into the open that a better un 
derstanding may be gained to the mutual benefit of all 
concerned. 

An admission is good for the soul, they say. Yes, 
let me say it first, the designer can be and is often at 
fault. Failure on his part to realize that the contribu 


CO-OPERATE—AND WIN 


DEJICNER ENGINEER 
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MAKES 
FLEXIBLE EQUIPMENT 
EASIER TO OPERATE! 


The Fisher Wall-Mounted Dental X-Ray Apparatus 
is designed with flexible extension arms so that it can 


be instantly adjusted to any position. 


These arms are made of DOWMETAL*, which is an 
alloy of Mg (magnesium)—a metal that is a full 
third lighter than any other in common use. In thus 
eliminating useless weight the designers attained a 
maximum ease of operation—an advantage highly 


desirable in dental work. 


This is just one more example of the wide-spread 
acceptance of DOWMETAL Magnesium Alloys for 
varied applications. Amazing lightness, together with 
exceptional durability and toughness, make magne- 


sium (Mg) the most useful of all structural metals. 






MAGNESIUM ALLOYS 





LIGHTEST OF ALL STRUCTURAL METALS 


The flexible extension arms of this Fisher Dental X-Ray Apparatus are 
made of DOWMETAL Sand Castings by Hills-McCanna Co. They 


eliminate weight and assure ease of adjustment. 


DOW METAL Magnesium Alloys are available in sand, 
die and permanent mold castings, forgings, sheet, 
strip, plate, bars, tubes, structural and special extruded 


shapes. Write for any information desired. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


Branch Sales Offices: New York City, St. Louis, Chicago, 
San Francisco, Los Angeles, Seattle. 


*Trade Mark Reg. U.S. Pat. Off. 


































































1. COOPERATE. It's a nine letter word meaning 
success of any engineering-for-performance and 
designing-for-appearance problem 


9. HAVE CONFIDENCE IN YOUR DESIGNER 
If he is worthwhile hiring, he is worthwhile 
giving a chance to show his ability 


RESPECT YOUR DESIGNER'S ABILITY. He 
has spent many years of time and a great deal of 
money studying and learning the principles of 
form, proportion, and color which you need in 


your product 


4. BE IMPERSONAL IN YOUR JUDGMENT 
The best design isn't always the one that 
catches the eye. The consumer usually buys that 


which he can live with 


W 


tion he makes 1s only a small portion of the develop 
ment as a whole, and inability to recognize the engi- 
neer’s important basic contributions can be the first 
step toward failure. The majority of problems the 
industrial designer is asked to solve are ones of co- 
ordinating, by contour and color, the mechanical parts 
as created by the engineer, into a pleasing, homogenous 
whole. 

We were once commissioned * to do some work on 
X-Ray equipment for a large manufacturer. Fortunately 
we had the full cooperation of the chief engineer from 


he start, and progress seemed to be only a matter of 


t 
time. We soon found ourselves, however, making the 
mistake of trying to justify the personal whims of the 
president of the company rather than concentrating 
our efforts strictly on good design and respecting the 
recommendations of the engineering department. We 
placed too great an importance, in that early indiscre- 
tion, on the idea of pleasing directly the man who 
signed the checks, forgetting that our fee was justified 
by the work we accomplished and not by our ability 
to render pretty pictures. 

Such an experience is costly—but teaches valuable 

* Readers will recall that Mr. Christenson’s partner is War- 
ner W. Hoople and that their entry of the Aridor Company’s 
Drymaster was an award in the Fourth Annual ELectricat 
MANUFACTURING Product Design Contest. 


The 





TOWARD SUCCESSFUL DESIGNER-ENGINEER CO-OPERATION 





OME 

ing designs 
upon which Trace 
& Warner have 
collaborated. A 
award-win- 
ning (1938) prod- 
uct of the Aridor 
Company for the 
dehydrating of to- 
be-served-crisp 
cereal foods. B 
Partabie radio for 
Warwick Mfg. 

Compeny. 


1. DON'T RUSH THE WORK. It is creative work 
and inspiration can't be purchased by the hour. 


2. DON'T CRITICIZE PREMATURELY. One 


idea usually leads to another and killing one in 
its early stages may hold up the right one 
indefinitely. 
3. DON’T HOLD BACK VITAL INFORMA- 
TION. Your designer must have certain facts 
N if you expect him to give you a practical design. 


4. DONT TRY TO BE A JACK-OF-ALL- 
TRADES. Your designer doesn't want to be 
an engineer and he can do a much better job if 
you don't try to be a designer. 


5. DON'T ASK A DESIGNER TO SPECULATE 
HIS SERVICES. Most things that you pay 
nothing for are worth nothing 


lessons. We can recall another instance of the past 
where selfishness almost prevented our publicizing a 
design which we felt was outstanding. Our work had 
consisted of the usual styling of the engineer’s mechan 
ical development and the final design was what might 
be called a “natural.” We were desirous of reaping 
as much benefit from our work as possible and pre 
sented to our chent a program of publicity which ne 
glected to credit the work of the engineering depart 
ment. We encountered difficulty in obtaining releases, 
for our client was himself an engineer and had consid 
erable to do with the original development. Most man 
ufacturers do not object to the designer publicizing his 
work, but it is our belief that more and more, double 
by-lines, and cooperative publicity is going to be a fac 
tor in improving relationships between the industrial 
designer, the engineer, and incidentally, the executive. 


ENGINEERS NOT OFTEN STYLE CONSCIOUS 


SIGN, the youngest of professions, has been hard 
for the engineer to take. At first he did not think 
that it was necessary as a service. The consumer, he 
reasoned, was interested only in the utility of a prod 
uct. [ven when this was disproved, he hesitated about 
accepting an outsider’s recommendations. Why wasn't 


interest- 





ELECTRICAL MANUFACTURING, OCTOBER 194¢ 











past 


ng a 
; had 
*han 

night 
ping 
pre 

: ox 

part 

‘aSES, 
nsid 
man 
@ his 
ouble 
i fac 
strial 
utive 
hard 
think 


‘r, he 
prod 
about 
vasn't 





EVEN AT PLAY.. 


Wherever your day’s work and 
play take you, you'll see signs of 
Scovill’s services to Industry: mis- 
cellaneous and sundry metal parts 
made to order for other manufac- 
turers to assemble into their own 
products—complete products which 
other manufacturers merchandise 
and sell without further processing 
—parts and products made by other 
manufacturers from Scovill’s Brass 
Mill Products. 

Scovill’s contract manufacturing 
department is equipped to manu- 
facture from brass, copper, alumi- 
num, steel, and other base metals 
and alloys. Turned, cold headed, and 


forged parts; screw machine prod- 
ucts; drawn and stamped parts; etc., 
are turned out in quantities on high- 
production, versatile machinery. 
Scovill’s service also includes facili- 
ties for enameling, plating, lacquer- 
ing, and other special finishing. 

Whether the product you're con- 
cerned with is a refrigerator or a 
steam condenser, a lipstick or a golf 
shoe, a fountain pen or an adding 
machine, Scovill may be able to help 
you put it out faster, better or at 
less cost. 

Join the firms using Scovill for 
profit — take advantage of design- 
ing and engineering talents that 


have served others so well. The free 
booklet “Masters of Metal’ may 
suggest something definite. Address 
65 Mill Street, Waterbury, Conn. 


MANUFACTURING COMPANY 
WATERBURY, CONN. 








Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, Los Angeles. 
IN CANADA: 334 King Street, East, Toronto, Ontario 
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he qualified to execute and judge the effectiveness of 
a design? Some of this same feeling still exists, but 
most engineers now accept that there is something to 
the idea of an expert applying art to engineering. Most 
important of all, he has begun to realize that design is 
not the application of decoration to a product, but the 
skilled arrangement of integral parts and the labored 
study of the most effective form and color for the par 
ticular unit. 

We know of an engineer whose first attitude toward 
designers was one of undiluted suspicion. Every de- 
sign submitted to him was, in his opinion, either im- 
practical, cost too much to manufacture, or had no real 
eve-appeal. To get his cooperation was a task that took 
three months of concentrated effort. His knowledge 
of engineering was beyond question, but he had for a 
long time been so close to his own problems, and been 
so analytical in his thoughts, that he could not look at 


Perhaps his short- 


things from a broad viewpoint. 
comings were a personal thing with him, but we do not 
think so. It is only logical that a man who has spent 
most of his life working with machines, tools, microm 
eters, costs, and figures tends toward an analytical 
mind. He must see everything in black and white; 11 
the flesh, so to speak. To discuss with him such in- 
tang le things as beauty of line, theory of color, or 
even consumer demand, usually puts him on the de- 
fensive. To combat this situation we try to keep con- 
ferences with the engineer on the basis of a common 
language—friendliness and tangibles. The engineer 
must appreciate that the designer is only trying to as- 
sist him, not take the problem out of his hands, or in- 
ject impractical ideas. We have always been able to 
get along with an engineer once we have made him feel 
that we only want to be one-half of a two man team 
and that our mutual goal is a better engineered and a 
better looking product for his company. 

We have just completed preliminary quotations on 
a large packaging machine. This is not a mass pro- 
duction unit in the strictest sense of the word and con- 


CAR heater of the Illinois Iron & Bolt Company 

in Which appearance simplicity led to a direc- 

tional flow of hot air without any moving parts to 
accomplish it. 


sequently presents many problems that are a little out 
of the ordinary. Each machine is, for all intents and 
purposes, made to order, and for a specific use such 
as shaving soap packaging, ink bottle packaging, and 
many others. Not too many of the integral parts of 
the machine assume the same size or form for all uses 
and, as a result, each production model must be given 
individual attention. 

For this reason, it was our suggestion that the man- 
ufacturer retain or hire us more or less as an employee. 
He could thereby use our services continually and have 
available at all times an expert to work out the design- 
for-appearance problems as they arose in connection 
with the ones of engineering-for-performance. An ob- 
jection was immediately raised because they were fear- 
ful of their engineering department’s reaction to such 

(Continued on p. 118) 
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One of Last Year’s 


WINNING 


J) ae A 
CONTINUOUS BLUEPRINTING MACHINE 


—ULTRA MODERN IN 1939 IS STILL 
WITHOUT AN EQUAL IN 1940 


Did you ever wonder what happens to contest winners ? 
Well—the story of Pease Model ‘'22"’ , the Blueprinting 
Machine which won a first prize in last year’s contest 























sponsored by this Magazine, is a real success record 
and a credit to the judges who made the 1939 awards. 
The statement made at the head of this paragraph is 
no exaggeration. Model ‘22’ is still ‘tops.’ 


In addition, 2 new streamliners, styled after Model 
"22"' and incorporating most of its outstanding fea- 
tures have also been winning praise in countless 
plants all over the country. Model ‘']2"’ prints at 10 
linear feet per minute and Model ‘'16’' prints at 15 
linear feet per minute. This is not mechanical or oper- 
ating speed, but actual printing speed which means 
high grade production —fast. Together with Model 
"22" and its printing speed of 24 linear feet per min- 
ute, these machines provide a choice of speeds all 
the way from 6 inches to 24 feet per minute. All three 
machines have the same basic features—Actinic 
Lamps, Sliding Contact, Horizontal Water Wash, 
Multiple Drying Drums, and many others—and pro- 
duce high quality prints that lie “flat as hung wall 
paper.”’ 

Pease Streamliners blanket the field in performance 
and price; are backed by intelligent, painstaking engi- 
neering of ‘‘prize winning” calibre as well as 30 years 
experience in manufacturing Blueprinting Machines. 


ae for Blueprinting Information 


Winners is STILL 
FRIENDS 
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Tins certificate was awarded to Pease 
Model “22” Continuous Blueprinting 


Machine as one of the four winners in 
the 1939 Electrical Manufacturing De- 
sign Contest. This award was based 
upon modern design and outstanding 
engineering achievement and estab- 
lishes the position of leadership in the 
blueprinting industry, which the Pease 
Streamliners still hold. 


THE C. F. PEASE COMPANY 
2613 W. IRVING PARK ROAD + CHICAGO, ILL. 
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To Co-ordinate Controls 





For Better Product Functioning 


Today's rigorous performance requirements 
call for something more than just so much of 
this, that and the other type of protective 
equipment specified for individual potential 
hazards to desired operation. They call on 
the other hand, for protective controls inte- 
grated for service in the fullest possible mean- 
Once again 
Here is another of an 


ing of that unification idea. 
“How to do it?” 
familiar first-aid-to-the-specifier guides 


O-ORDINATION of protection means just that ; 

a tying together of all of the protective elements 

of a system so that the operation of a single one 

will produce such functioning with the others as to 
provide against counter-acting or “negativing” the pro- 
tection provided by any or all of them. Brief consid- 
eration of devices most commonly specified may assist. 
The first element in the co-ordination of protection 
may be considered to be the fused line switch, or safety 
switch, enclosed in a casing with provision for opening 
Such a 
device offers protection of all other elements of the 


or closing the switch by a projecting handle. 


control and its use 1S desirable even when followed by 
a magnetic switch having the usual over-load and un- 


der-voltage features. It provides, through the fuses, 
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protection against such over-loads as may occur fr 
accident or short-circuiting of any parts of the ma 
netic switch. 

Locking the switch in the open position co-ordinates 


the entire control system since it de-energizes all of t 
Many types of mas 
netic starters and switches have this fused line switc! 


components when it is opened. 


incorporated in the casing, thus simplifying the nun 
ber of separate elements needed for the building up o' 
a co-ordinated protection system. 

Of those basic devices which are integrated within ; 


complete system of co-ordinated control, conventiona 
over-load and under-voltage units are of wide import 
ance. Both such features are incorporated in the reg 
ular magnetic switch which is used for starting and 
stopping motors which may be thrown directly upon 
the line, for making and breaking circuits to control 
lers, and for establishing and disestablishing main ling 
circuits. To enable the various uses of such switches 
to be easily followed, a typical layout of connections is 
given in the accompanying diagram which should be 
considered as general and not that of any particular 
make of switch. The details of such switches have 
been discussed in previous articles and the principle 
of operation only will be here considered as relating to 
the methods by which such switches may be co-ordinat- 
ed with other devices. 

For simply starting and stopping a motor, the mag- 
netic switch is actuated by the depression of “start” 
and “stop” buttons of the momentary contact type, so 
classed because they assume their normal positions as 
soon as pressure upon them is released. 


YPICAL magnet switch (A) and some push but- 
ton arrangements. B—Two such switches may 
be readily co-ordinated for sequence starting. 


HOLDING CIRCUIT 
HOLDING COIL 
pe 
a) 


ek Peewee OF | 
= es) 
a pctv ; 
s | SINGLE START BUTTON SINGLE POLE 
Ct Sa 


: ah = hag id 10 2-0. Lo+—T01 


raed a ae 
Tea oe 
SWITCH a. 
x yaar 


MOTOR TERMINALS ° 


MULTIPLE START-STOP STATICNS 
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GOD-FATHER To a 


car eee Se 


Equipment by E. W. Applebaum—Photo Courtesy Burlington R. R. 


RELAYS BY GUARDIAN... 


Racing across the Nebraska prairie at 75 miles an hour, the ‘‘Pioneer’’ 
Zephyr gives out with a long blast. A half dozen jack rabbits in the immediate 
neighborhood shift into high. 


In Omaha—160 miles away—a crowd cheers as a champagne bottle 
smashes against the prow of the new ‘‘Silver Streak’ Zephyr. 


What's the connection? Relays by Guardian! The sound impulse picked 
up and transmitted by short wave, actuated a Guardian Control Assembly which 
smashed the bottle and launched another Burlington Streamliner. 


Your control problem may involve distances of inches . . . or fractions of 
an inch. . . instead of miles. Your mechanism may operate 100 times a minute 
instead of once in a lifetime, and crowds may never gather to see it happen. But 
no matter how simple or how complex .. . you can depend on Relays by 
Guardian to do YOUR job . . . economically and effectively. Ask us to offer 
cost-free engineering suggestions. Send a chart or diagram. 

















Series 110 AC Relay 


One of ‘Guardian's’ com- 
plete line of electrical control 
units turned out in volume pro- 
duction from 3900 standard 
parts. Any quantity zs you 
want them—when you want 
them. 


Initial Your Letterhead for Big New Catalog ‘‘M’’ Today. 


GUARDIAN \@ ELECTRIC 


1627 West Walnut Street 





XTH ANNUAI 





PRODUCT DESIGN NUMBER 


Chicago 5 Illinois 













































































Main Supply Line 
Motor Overload 


Motor Undervoltage 


Overtravel 





Machine Control,” July 


MANUFACTURING, January 


CO-ORDINATED PROTECTION OF ELECTRICALLY ACTUATED-PRODUCTS 


KIND OF PROTECTION PROTECTIVE DEVICE 





Fused line switch 


Magnetic switch with 
overload relay 
Magnetic switch with 


undervoltage release 


Limit switches 


coil and retain the switch in closed position. 


restoration of the voltage. 
Under-voltage protection is effected by either a fail- nected in the actuating and holding circuits, but these 
* See, “Which Controls for the Machine Tool?” ELectricAL 


1939 and “Some Basic Circuits for 
1940. 


BIMETALLIC DISC THERMOSTAT 
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ACTUATED BY CO-ORDINATED WITH 
Fuses All devices beyond switch 
Overload relay Retaining coil of controller 
Undervoltage release Retaining coil of controller 


Magnetic switch 


Mechanical contact Reversing switch 


Excess Temperature Thermostat Bimetallic strip or bimetallic disc Retaining coil of controller 

Excess Humidity Humidistat Hair expansion and contraction Blowers, fans, heaters 

Bearing Overheating Thermostat Thermometer Retaining coil of controller 

| Overspeed Speed limitor Centrifugal switch Retaining coil of controller 

Timing Timit limiting switch Elapsed time setting Magnetic motor switches 

| Seieesinee IDearalion wpe switch with in- ee Multiple relay, — of magnetic 

Production Outage Compensator Delayed undervoltage release Compensator holding coil 

Safety stop button Latched-in stop button Magnetic motor switch 

Operator Safety Safety start button Start buttons in series Magnetic clutch 
Photoelectric relay Light beam Magnetic clutch 
Depression of the start button establishes a circuit ure of the supply voltage or a discontinuance, for any 

from one of the lines, through an actuating circuit, and cause, of the circuit in the holding coil which allows 
thence to another of the lines, thus forming a complete the switch to open and thus cut off the current to the 
circuit through the holding coil and energizing the motor. Such discontinuance of current in the holding 
magnet. Thereupon the main contactors close and coil may be accomplished by depression of a stop but- 
complete the circuit to the motor. Closing of the main ton which is normally closed but which, when opened, 
switch also effects closing of an auxiliary contactor in interrupts the holding circuit. While the momentary 
the line to the holding coil so that, when the push but- stop push button is employed for manual stopping, any 
ton is released and returns to its normally open posi- kind of a device which breaks the holding circuit will 
tion, thus breaking the circuit through the actuating produce the same result. If the start button is con- 
circuit, current continues to flow through the holding nected in both the actuating and the retaining circuits, 


as shown in the diagram, the motor will not resume 


The over-load protection consists of a thermal or operation until the actuating circuit has been re-estab- 
time-delay relay which normally maintains closed posi- lished. If a retaining start button, or its equivalent, 
tion and is connected into the holding circuit.* Oper- is connected in the holding circuit only, restoration of 

ation of this relay, upon over-load, breaks the holding voltage will automatically reclose the magnetic switch 


circuit and, by de-energizing the holding coil, permits and allow a continuance of motor operation. Such a 
the switch to open and stop the motor. The holding connection provides a low voltage release but not low 
circuit having been thus broken can be restored only voltage protection. The distinction between these 
by again pressing the start button and _ re-establishing two functions should be clearly kept in mind when lay- 
the actuating circuit. This provides also low voltage ing out a protective system, since each has its proper 
protection in that the motor will not start of itself upon function depending upon the nature of the protection 


desired. Other devices than push buttons may be con- 


two forms of release offer basic elements in a wide 
variety of co-ordinated protection systems. 
(Continued on p. 152) 


THERMOSTATIC 
protective de- 
vices of the (A) 
bi-metallic disk 
type here co- 
ordinated with a 
heating unit and 
(B) as arranged tor 
the protection of 
motor windings. 


TO HOLDING |COILOF! MAGNETIC SWITCH 
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WESTINGHOUSE THERMOGUARD 
PROTECTS APPLIANCE DRIVES AGAINST 
BOTH HEAT AND CURRENT! 


Misuse of motor-driven appliances cannot be prevented. Thanks 
to a simple little bi-metallic disc, motor burnouts can be. 

Thermoguard—a Westinghouse development—protects motors 
against BOTH excessive heat and excessive current. Automatic 
reset, manual reset, and time-delay types accurately meet the 
varying requirements of products ranging from oil burners to 
refrigerators and from sump pumps to stokers. 

This specialized protection is just one of the advantages 
available in various types of Westinghouse motors. Others are 
described in new Westinghouse publications just issued. Why 


not investigate what they offer you? Just mail the coupon. 


Westinghouse (%) 


Small Motors 


s3N.) NUMBER 


CLICK! IT'S OFF! CLICK! IT’S ON! 


Bi-metal disc snaps open When motor cools to 
when dangerous heat is safe temperature, disc 
reached within motor. connects motor again. 


Only Westinghouse Provides 
Three Types of Protection 


AUTOMATIC TYPE 


Opens circuit when either 
motor temperature or cur- 
rent exceeds safe value. Re- 
starts motor automatically 
at safe temperature. 


MANUAL RESET 


Has button for manual re- 
setting after circuit is auto- 
matically opened. Trip-free 
—foolproof. 


TIME DELAY TYPE 


For oil burners and similar 
applications. Recloses at safe 
motor temperature but only 
after delay of at least three 
minutes. 


























BY GEORGE T. SOUTHGATE 


CONSULTING ENGINEER 


ANY things are demanded of those materials 

incorporated within today’s electrically-ener- 

gized products; and a splendid diversity of 
performance, as well as of kinds and types and forms, 
is available to meet the needs of specifying engineer- 
designers. 

The basic problem is to make the proper selection 
of materials in full consideration and balanced decision 
as to individual qualification for specific jobs. Already 
we have come a long, long way from the limited re- 
sources in materials, of the determined and now hon- 
ored pioneers of electricity. 

Whether a motor, a heating element or a photocell 
is a unit within or a product itself for an individual 
manufacturer—a means or an end—it is important that 
he know that the materials are right for the service to 
be rendered. And quality must include appropriate- 
ness ; a material should not always be selected from the 
highest grade available, if its corresponding costliness 
is not justified by overall economy to the ultimate user. 

Manufacture is mainly the bringing together in many 
reproduced units, of mechanical elements and_ their 
materials in such a way that satisfactory performance 
or use-service results. Of variety of forms there is no 
limit. But the number of methods of their shaping 
and finishing is finite, if large, in terms as familiar as 
forging, milling, molding, welding, stamping, electro- 
plating. Quite as definite are the properties of the 
materials built into various products. 


M‘ YST of the more important properties of materials 
may be assembled into ordered groups. Such a 
synthesis is here presented. Hence, under their useful 


110 


atching Materials 


ith [heir Jobs 


That those components integrated within the 
complete electrically energized product should 
meet the performance demands of that engi- 
neering-design completely, and in a highly 
practical and efficient way, is a customary 
objective. But how to do it? Mr. Southgate, 
with a long background of practical engineer- 
ing experience in product development, offers 
an unusual but realistic approach to the prob- 
lem of specification through tangible listings of 
related values so that just what the material 
will do becomes dramatized and less subject 
to inaccurate choice. 


properties, the more familiar materials (and a_ few 
others of potential significance) are arranged, not 
alphabetically, but in descending order of the relative 
magnitudes of their properties. 

For mutual relevance, the properties themselves are 
considered in groups; electrical, mechanical, fabricative, 
economic, thermal, and magnetic as to the metallic ma- 
terials. Of the insulating materials, the grouping is 
electrical, mechanical, economic, thermal and exposure- 
resistive. With this grouping, the following summaries 
serve as finding lists for the property tables. Note that 
throughout this discussion properties related to metallic 
and metalloid materials are tabulated in ruled line boxes, 
while those covering insulating materials are enclosed 
in broken-line panels. 


METALLIC AND METALLOIDAL MATERIALS 


Electrical Conductivity emp. _ of Resistance | 


Strength, Tensile Strength, Yield — 
Ductility Modulus of Elasticity 


Density Hardness 
Strength/Weight Ratio Plateability | 
Cost by Weight Cost by Volume 


Thermal Expansivity 
Specific Heat 


Melting Point 
Thermal Conductivity 


Hysteresis Loss 
Permanent-Magnet Energy (BxH) 


INSULATING MATERIALS 


Electrical Resistivity 
Dielectric Strength 
Strength, Tensile 
Strength, Compressive Strength, Impact 

| Elasticity Modulus Dimensional Permanence 

‘ Density Hardness _ 

: Cost by Weight Cost by Volume 

i Refractoriness Thermal Expansivity 

Thermal Conductivity Specific Heat. Thermoplasticity _ 

Water Resistance Acid and Caustic Resistance 


Magnetic Permeability 





Temp. Coeff. of Resistance 
Dielectric Constant 


Strength, Flexural 


ELECTRICAL MANUFACTURING, OCTOBER 1940 





























































1 few 


not 
‘lative 
2S are t 
‘ative, >\ 4 WwW e 
c ma 
ng is 
sure- A radically ne 
naries ' 
e that agent deve oO 
etallic ; 
0 srories— PFO 
OXES, 
closed F nent tracing, 
made of 100° « 
IALS rags treate 
cry etal cle 
from oil 
chemica } 
oxidiz ° 
or lose 
‘BxH) 
E qually impor 
th 


cwicas 













































Using the series of tables to follow, we readily find 
for example that molybdenum is rather highly conduc- 
tive electrically, that its strength is great, its ductility 
large, its density moderate, its costliness substantial, its 
melting point very high, its thermal expansion valuably 
low, its thermal conductivity much greater than that 
of steel, etc. 


METALLIC AND METALLOIDAL MATERIALS 





Temp. Coeff. of 
Resistance 
Thousandth parts 
per dea. C.) 
lron, pure (5.2) 


_ Electric Conductivity 
(Centimeter cube, the fraction being in millions of ohms 
or the denominator in millionths of ohms of resistance.) 


Silver (1/1.62) Iron, pure (1/9.8) 


Copper (1/1.682) Platinum (1/9.83) Tungsten (4.5) 
Silver alloys (1/1.7 av.) Tin (1/11.5) Nickel (4.3) 
Beryllium copper (1/1.7) Tantalum (1/15.5) Magnesium (4.95) 


Gold (1/2.49) Steels, carbon (1/16-27) Tin (4.2) 
Aluminum (1/2.655) Steels, alloy (1/16-45) Cadmium (4.2) 
Duralumin, annealed (1/3.73) Other Al alloys (1/42 av.) Zinc (4.15) 
Magnesium (1/4.46) Ni-Cu natural alloy (1/42) Copper (3.8 
Bronze, commercial (1/4.5) Constantan (1/49) Silver (3.6) 
Magnesium alloys (1/4.6) Silicon metalloid (1/58) Aluminum (3 4) 
Molybdenum (1/4.77) Invar (1/78) Gold (3.4) 
Tungsten (1/5.48) Mercury (1/95.8) Molybdenum (3.3) 
Bronze, Phosphor (1/5-10) Ni-Cr alloy (1/108) Tantalum (3.2) 

Zinc (1/6.0) Maximum-resistance a!loy Platinum (3.) 

Zinc die-castings (1/6.5) 1/167) Steels, carbon(3.av.) 
Nickel (1/6.9) Graphite, artificial (1/1000.) Steels, alloy (3. av.) 
Brasses (1/7.5 av.) Silicon carbide (long range) Bronze, phosphor 
Cadmium (1/7.59) Gas carbon (1/3000) 3.) 


o* 
) 


Ni-Cu natural alloy 
Brasses (1.5 av 
Mercury (0.9) 
Ni-Cr alloy (0.1) 
Constantan* 
Maximum-resistance 
alloy* 
Silicon carbide* 
Gas carbon* 
Silicon* 


) 


*Coeficients ranging 
from small positive to 
smal! negative values 





Practical considerations sometimes make a medium- 
conductive metal preferable to copper, even for heavy 
currents. For example, aluminum-alloy die castings are 
employed in the conductive function combined with 
lightness and strength, for parts serving also as frame 
Another medium conductor, tungsten is 
valuable for its refractoriness. 


members. 


Of the better conductors, beryllium-alloyed copper 
is outstanding in the merits of strength both elastic 
and ultimate, fatigue resistance, hardness, wear resist- 
ance, adaptability to forming, casting and machining, 
and other properties including the chemical. 

The temperature coefficients for the ordinary metals 
range rather broadly; hence they are given at approxi- 
mately room temperature. Those for the higher-re- 
sistance alloys have such (usefully) low and tempera- 
ture-specific values, as to be stated only for thermal 


ranges specific to uses 1n question. 






Strenath, Tensile 
Thousands of |b. /sq. in.) 
And approx. sequence for other strengths) 





Strength, Yield 





Tungsten, wire (590) Steels, low-carbon (60 to This property holds for 
Molybdenum, wire (260) 120) the metals and alloys in 
Alloy steels; the SAE series Nickel, soft (70) about the same se 
being largely inter- Duralumin (65) quence as their tensile 
changeable if appropri- Copper, hard-drawn (60 strengths, much subject 





ately heat-treated, with to 70) to detail specilicalions 


range of 90 to 300 Alloy cast irons (60) 3s to the state of the 
High-strength Ni alloys Platinum, hard (50) material. A good rough 
21 Ma-Al alloy, ht-tr (49) figure for the y “Id 
copper. 914°% ht-tr A!-Mg alloy, ht-tr (45) point ts haif the ulti 
173 Zinc die-cast alloys (40 to mate strength, in mate 
Ni-Cr alloy (100 to 200) 48) rials of medium duc 
Phosphor-bronzé 110 to Magnesium, extruded (33) tility ; t may range 
140) Copper, annealed (39) from 10% for | soft 
Nickel, hard-drawn (155) Cast iron, plain (13 to 33) metals to 90 >f the 
Tantalum (130) Al-Si alloy, die cast (30) ultimate strenath for 
Aluminum Bronzes (196) Aluminum wire (30 to 40 metals or alloys made 
Is, high-carbon (100 AI die castings, other (292 hard by f zat tre etment 

» 200 to 25 or dy cold working 

|, stainless (18-8), (90) Zinc, wrought (22 to 30) Heat treatment here in 
Brass. hard (50 to 195) ron, pure (19 to 30) c ides that incidentel 
to other processing 

such as the face-chilling 

arciering in die casting. 


Ductility Elastic Modulus 


(Relative scale) 
Gold 
Silver 
Copper 


(Millions of psi) 


Alloys of foregoing 


Platinum 
Tungsten 
lron, pure 
Tantalum 
Nickel 
Molybdenum 


Stainless Steel (18-8) 
Brasses and Bronzes 


Aluminum, com 
Carbon steels 
Alloy steels 
Duralumin 

Tin 

Cast iron 


Of the foregoing 
first three, strength, 


its heat treatment and working. 


drawing 


Tungsten (60.) 
Molybdenum (50.9) 
Beryllium (42.7) 
lron, pure (30.) 
Nickel (30.) 

Steels (28 to 30) 
Tantalum (27) 
Platinum (21.4) 
Constantan (21.) 
Copper-2'4% Be (18.) 
Copper (16.) 

Cast iron, plain (13.) 
Gold (11.3) 

Silver (10.3) 
Aluminum (10.) 
Magnesium (6.25) 
Graphite (0.7) 


major mechanical properties the 
yield point and ductility are ex- 
tremely dependent upon the history of the piece 


In terms of 


g, the ductility of many metals can be extended 


The 


almost indefinitely by intermediate annealings. 


order of values of these three properties therefore may 


be relied upon only for approximations. 


mainly 


| 


On the other hand, the modulus of elasticity of a 


given metal or 


alloy varies remarkably little, with 


changes of its state such as hard ws. annealed. 


the universal and valuable metallic spring. 


The thermal 


roughly 20 times the expansion coefficient and one 


Were 


elasticity not so fixed we could not so easily exploit 


coefficient of elasticity is negative, 


hundredth the resistance coefficient, in general. 


Density 
(Specific gravity) 


Iridium (22.4) 
Platinum (21.45) 
Gold (19.3) 
Tungsten (19.3) 
Tantalum (16.6) 
Mercury (13.55) 
Palladium (12.0) 
Lead (11.34) 
Molybdenum (10.7) 
Silver (10.5) 
Bismuth (9.8) 
Copper (8.94) 
Nickel (8.9) 
Constantan (8.9) 
Cobalt (8.9) 
Cadmium (8.65) 
Ni-Cr alloy (8.41) 
Manganin (8.19) 
Tungsten steels (7.9) 
lron, pure (7.85) 


Steels (7.7) 

Tin (7.30) 

Zinc (7.14) 

Cast iron, gray (7.08) 

Chromium (6.92) 

Maximum-resistance 
alloy (6.80) 

Zinc die-cast alloys (6.7) 

Antimony (6.62) 

Titanium (4.5) 

Aluminum alloys (2.7 
2.8) 

Aluminum (2.70) 

Al-high-Si alloys (2.65) 

Silicon (2.4) 

Graphite (2.29) 

Carbon, amorphous (2.0) 

Magnesium alloys (1.9) 

Beryllium (1.85) 

Magnesium (1.74) 





Hardness 


(Scratch scale, relative) 


Diamond 

Boron carbide 
Silicon carbide 
Tungsten carbide 
Tantalum carbide 
Iridium 
Chromium 


Carbon, hard amorph 


Silicon 


Carbon steels (120 to 


460) 


Beryllium copper, ht-tr 


(365) 


Bronzes (100 to 270) 


Duralumin (125) 


Zinc alloys (79 to 83) 
Silver alloy (sterling) 


(60) 
Copper (32 to 67) 
Platinum (64) 
Silver (40) 


Aluminum, com. (16 to 


39) 
Gold (25 to 35) 
Magnesium (29) 
Zinc (25 to 30) 


Cadmium (21 to 24) 


Lead (4 to 8) 


Brinell scale here below) 
Alloy steels (150 









Strength / Weight Ratio Plateability 






Magnesium-Al alloy 
(27,000) 


ings (11,300) 
Aluminum bronzes 


Zinc, wrought (2,080) 


(Tensile strength in psi divided by sp. (e)=Electrolytic 
gravity) (h)=Hot-dip 
Alloy steels (37,000) Steiniess (18-8) steel (m)=Mechanically clad 
Tungsten (31,000) (11,350) Gold (e) 
Molybdenum (29,400) Aluminum-Si die cast Silver (e) 


Copper (e) (m) 
Nickel (e) (m) 


Ni-Cr alloy (23,500) (10,200) Tin (h) (e) 
Beryllium Copper Aluminum, com Cadmium (ce) 
(23,000) wrought (8,900) Brass (e) 
Nickel, hard-drawn Alloy cast irons (8,400) Chromium (e) 
(17,000) Steels low-carbon Stainless steel 
Aluminum-Msg alloy (8,300) Zinc (h) (e) 
(17,000) Tantalum (8,000) Aluminum (m) 
Magnesium, extruded Nickel, soft (7,850) lron (e) 
16,100) Copper hard-drawn Platinum (e) 
Constantan (16,000) (7,200) Rhodium (¢) 
Phosphor bronze Zinc die castings (7,150) Palladium (e) 
(14,500) Cast iron, plain (4,250) Alloys (e) 
Brass, hard (14,200 lron, pure (3,900) Lead (e) 
Steels, high-carbon Copper, annealed Terne (h) 
(13,300 (3,600) Cobalt (e? 


Indium (e) 


Molybdenum~ e) 





(Continued on p. 


124) 
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Manufacturers of Industrial Clocks, Time 
¥ Switches, Timers, Recording Instruments, and 
other electrically operated machines and 
devices dependent on accurate timing are now 
standardizing on Haydon hysteresis, shaded pole 
type, synchronous motors. 





Each Haydon timing motor has projection 
welded construction, oil sealed gears, double bear- 
ing shafts and enclosed coils. 


Each Haydon timing motor is easily mounted 
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For Applications Requiring Dependable Performance 


for operation in all positions, and is available in 
the same size units for different speeds. 

Each Haydon timing motor is manufactured to 
your specific voltage, frequency, speed and torque 
requirements. 

Each Haydon timing motor is backed by a record 
of dependable operation in the field under wide 
variations of temperature and humidity conditions. 


Prompt delivery is guaranteed. Write today for 
full information. 


AYO TOR 


HAYDON MANUFACTURING COMPANY, FORESTVILLE, CONNECTICUT 


SIXTH ANNUAL PRODUCT DESIGN NUMBER 








sannnteeennre 2089888 O88E SIIB 


























SINGLE PHASE MOTORS 


2—Split-phase 
3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 
6—Capacitor (condenser) 
7—Series 
8—Repulsion 
9—Compensated repulsion 
10—Repulsion-start induction 
11—Repulsion induction 


POLYPHASE INDUCTION MOTORS 
12—Squirrel Cage 

14—High cycle 

15—Synchronous 

16—Shaded pole 











a—Normal torque, normal starting current. 
b—Normal torque, low starting current. 
c—Hizgh torque, low starting current. 
d—High slip. 


e—Low starting torque, normal starting current. 





































































































Alternating current motors are identified in the ““Current’’ column, by the following key: 








VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘Low Voltage"’ column. 
MOUNTING ... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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SPECIAL PURPOSE MOTORS 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 
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for designea-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 
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ey joe MOTOR IS THE 
CARBON BRUSH 


| Centrifugal Switch 


Designed for the job! 


If none of our 100 odd standard grades will do the 


job we will design a grade specifically for your needs. 
We have done it hundreds of times for others, let 
us do it for you. Over 50 manufacturers of motors 
and electrical equipment are now using Pure Carbon 
brushes on their equipment. 

Just drop us a line advising us of your problem and 


we will do the rest; there is no obligation. 


PURE CARBON COMPANY 


ST. MARYS, PERNSYEVANTS 
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Russell Elec. Company 


com- 


c. & Eng. 
Speedway Mfg. Co. 


Victor Elec. Prods., Inc. 


Smith Corp., F. A. 


start switch on 


; reversing switch on 
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Signal Elec. Mfg. Co. 


MOTOR 
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. S. Electrical 
Motors, Inc. 
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(Wool yarn for bearings) 


Westinghouse Elec. & 
Mfg. Co. 
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Holtzer-Cabot Elec. Co. 
Wagner Elec. Corp. 
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For complete ad- 
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Imperial Elec. Co. 
Leland Electric Co. 
Master_Elec. Co. 
Ohio Elec. Mfg. Co. 


dresses 
General Industries Co. 


General Electric Co. 
Hansen Mfg. Co. 
Haydon Mfg. Co. 


“Q 
OQ 
O 
© 
S$ 
OQ 
Oo 

‘= 

“Y5 
V 
— 

.o 
v 
- 
Ss 

YD 

Zz 

O 

= : 

< 

VY 

Li 

U 

Lu) 

O. 

DY 

oO 

O 

be 

O 

z 





fugal Switch 


Thermostat 


THE OUTSTANDING FEATURES OF 
WAGNER MOTORS WHICH MAKE 
THEM AN ASSET WHEN OPERATING 
YOUR EQUIPMENT 


“nw 


Wagner motors embody refinements of design and construction which 
cannot be completely enumerated and defined, but which are essential 
to the satisfactory operation of motor driven equipment. They have super- 
ior performance, pleasing appearance and the utmost dependability; 


statements which are best proved by the remarkable acceptance given 
Wagner motors everywhere. 


A few of the features of Wagner motors are listed below: — 





Rolled Steel Frames insure a 
compact, strong, rigid motor 
that will not get out of alignment. 


Dynamically Balanced Rotors 

mean freedom from vibration, 
thereby less noise results and longer 
life is insured to motor and parts. 


Concentrically-Machined End- 
plates insure a perfect centering 
of shaft and uniform air-gap. 


Well-Insulated and Carefully- 

Treated Windings assure long, 
trouble-free electrical performance 
of motor. 


Diamond-Bored Bearings... 
A better surface and more accu- 
rate bearing alignment result. 


Resilient Thrust Washers cush- 

ion the free end-movement of 
the rotor and eliminate noise caused 
by end-play. 


Skewed Rotors reduce magnetic 

noise and eliminate variations 
in starting torque for different posi- 
tions of the rotor. 


Mechanically Compact Stators 

Stator laminations are tightly 
stacked and held together; all wind- 
ingsare braced and securely wedged 
in place. 


Large Oil Wells mean less fre- 
quent oiling. 


Interchangeable Bases. Mount- 

ing slots of the base are so 
spaced as to permit interchange- 
ability of motors of the same frame 
size. 


Thoroughly Tested Motors. 

All completed motors and parts 
undergo careful and thorough tests 
in accordance with the highest elec- 
trical and commercial standards— 
your assurance that Wagner motors 
will give dependable, trouble-free 
and satisfactory service. 


M40-28 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 
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WHEN YOU REQUIRE A RELAY TO LIMIT 
THE NUMBER OF OPERATIONS IN A 
PROCESSING CYCLE — SPECIFY THE .... 


EAGLE MICROFLEX COUNTER 
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AN INSTANTANEOUS RESET COUNTER 


ESRI: @ FULLY AUTOMATIC 
Automatic Machine Control == @ POSITIVE ACCURACY 
Bulletin sees. “""** gy SOLENOID OPERATED 
@ AUTOMATICALLY RESETS 
@ VISUAL DIAL SETTING 
@ COUNTING RANGE 0 TO 400 


Bulletin 4266. 

The Microflex Counter is a relay for limit- 
ing the number of operations of a machine 
or an operating member in a processing 
cycle. It is particularly well adapted for 
use in control circuits of automatic ma- 
chine tools and process controls in which 
a contact is to be closed or opened for a 
predetermined number of operations. 


APPLICATION—It may be used to shut 
down a motor when a shaft of a machine 
has rotated a predetermined number of 
times. It is ideal for limiting the number 
of strokes of a Gear Shaper, Planer, 
Plunger or Pump in which forward and 
reverse operations take place. Easy to 
install—Easy to operate—Models are 
available for both impulse and _ shaft 
driven applications. Send for Bulletin 
#261. 


MICROFLEX  INSTAN.- 
TANEOUS RESET TIMER: 
For those applications 
specifying a high degree of 
accuracy. Units are avail- 
able for time intervals from 
1/30 seconds to 60 hours. 
Bulletin #255. 


MULTIFLEX RESET 
TIMER: For multiple cir- 
cuit applications. Circuits 
are independently adjust- 
able on a calibrated scale 
to close and open at any 
time during the time inter- 
val. Bulletin 4260. 


FLEXOPULSE REPEAT- 
ING CYCLE TIMER: Con- 
tinuously closes and opens 
an electric circuit as long as 
power is supplied to the 
unit. The “on” and ‘off’ 
time is independently ad- 
justable on the dial. Bul- 
letin #265. 
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DESIGNER ENGINEER UNITY 


(Continued from p. 104) 


a move. They agreed that the idea had merit and 
probably would be very advantageous for them to 
adapt in the long run. “But,” they said, “do you think 
that our engineers would consider being bothered wit! 
having to consult a designer on practically every prob 
lem they worked on? ‘Time is a great factor in om 
business, and the additional hours spent on studying 
and developing pleasing shapes and forms on all ow 
parts would result in a prohibitive cost and delay in 
delivery. Our engineers would never cooperate.” 
That manufacturer wants good design—his engineers 
want good design—they have tried themselves to create 
it. And yet they are both afraid of the disruption they 
think getting that kind of design will cause. The cost 
would be negligible for reasons of savings by new cre 
ations and greater sales by better appearance, but the 
bug-a-boo of an unknown quantity had made its im 
pression. 

“Every part has to be designed mechanically,” we 
queried, “so why shouldn’t and couldn't it be styled 
The small amount of skilled 
effort, cost, and time necessary would put your com- 
pany so far ahead of competition, bring you so many 
new ideas, and establish such an outstanding theme of 
appearance for all your machines that the eventual unit 
cost would be considerably lower.” 


right then and there? 


CREDIT WHERE CREDIT IS DUE 


EKCENTLY we talked to an engineer who had just 

completed a redesign job for his company in cooper- 
ation with one of our competitors. Apparently, he felt 
he could discredit the work of industrial designers in 
general without stepping on our toes directly, for he 
did not hesitate to take practically full credit for the 
new design. “Our product,” he explained, “required 
major changes for redesign and although the designer 
submitted many sketches, we only used one curve that 
I thought was any good. The rest of it I developed 
myself. Of course, we paid his bill but I could have 
done just as well without his help.” We saw the fin- 
ished model and, knowing the work of our competitor, 
realized that this engineer was attempting to take credit 
for something he had only played a small part in cre- 
ating. The machine worked perfectly as a result of 
his efforts, ves, but it had beauty and appeal to the eye 
because of the designer’s skill. 

The human element is such a great factor in the 
association of the designer, engineer, and executive, 
that it is difficult to keep from preaching about the 
golden rule. If, for example, the profession of design 
had the background of medicine, the experience of law. 
or the history of architecture, there would be a natural 
respect and cooperative spirit for the man who makes 
it his life’s work. But design-for-the-eye is new and 
the task of selling it to the manufacturer and the engi- 
neer has been tremendous. There are many executives 
still who would rather trust their own judgment of 
style. But once a manufacturer has turned over his 
problems of design to an expert it is for his own good 
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“DESIGNED-IN” RESISTORS FOR YOUR PRODUCT 


ay | | Alll-Metal Rheostats 


for Faster Heat Dissipation 














Enthusiastic reports from users indicate be- 
yond question that, in All-Metal Rheostats, IRC 
engineers have produced an innovation which 
will work revolutionary changes as well as wide- 
spread economies in rheostat usage. So rapid is 
the heat dissipation of these units, it is impractical to 
rate wattages according to the old standard. Smaller, 
less costly rheostats can be used in many applications. 
Other features include the use of two separate springs for 
power and tension to avoid spring fatigue; metal contact 
surfaces for greater durability and closer calibration: all- 
aluminum construction which avoids danger of cracking 
under temperature changes or breaking 
when carelessly handled. 
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TINY, INEXPENSIVE WIRE " 
Example: Replacing old-style “conven- 
WOUNDS FOR LOW RANGE USES tional” units with IRC All-Metal Rheostats, an 


Shiniies niin Rint diane equipment manufacturer used a smaller rheo- 
in electrical appliances to thermal stat for the same application. Temperature 
regulation and dozens of automotive. rise was not increased and the net result was 


telephonic, electrical equipment and 
radio uses, IRC Type BW Insulated 
Wire Wound Resistors offer a practical 
answer to the need for dependable, 
low-range resistors in the smallest 
practical sizes and employed either 
singly or in matched pairs. Frequently 
they have replaced wire wound 
shunts previously wound by equip- 


an important saving in such essentials as cost 
space and weight. 


ment manufacturers themselves — at TAILOR-MADE 
a saving in cost and a great increase 

in quality. Although BW’s have been INSULATED WIRE 
on the market for several years and WOUNDS FOR 


have been supplied to a list of manu- 


facturers reading almost like a Who's MANY, MONEY- 


Who in American industry. new uses 


for these handy little units are crop- SAVIN G USES 
Ping up almost daily. It should pay v 

you to investigate. Ask for IRC Re- COS 

istor Bulleti ‘ 

ee Probably no other resistors are so adaptable to such 
Example $ A manufacturer of - a wide variety of uses as IRC type MW Insulated Wire 
electrical office machinery had a Wounds. Their unique design results in an appreciable 
radio interference elimination prob- ~ saving in space and initial cost as well as in mounting 
lem. Previously, he had paid more and assembling costs. Their flexibility in providing 
than $3 for a condenser 


almost any needed taps allows still further savings. 

Semplete insulation and moisture protection obtained 
_ wy the use of molded phenolic make MW’s comparable 
in dependability with the very highest grades of 
jf cement-coated and vitreous resistors. IRC Resistor 
Bulletin III sent on request. 


filter which was inserted 
in the line. Using 
BW Resistors, IRC 
succeeded in 
doing the job 
for about 22¢. 































Example: The adaptation of a standard MW Re- 
sistor to an electrical manufacturer's specific require- 
ment by the addition of taps, replaced three resistors 
formerly used, saved 7¢ on cost and 242" of space. 




























INTERNATIONAL RESISTANCE COMPANY 


405 NORTH BROAD STREET, PHILADELPHIA, PA. 
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The properties required to perform various operations such 
as bending, flexing, springing are checked with great 
accuracy in Bridgeport’s laboratory. 





BRIDGEPORT STEP -BY-STEP 
CONTROL MEANS TOUGHER 
PHOSPHOR BRONZE 


The operating economy and length of life of your 
switch, contact and other spring parts is dependent on 
the quality and uniformity that goes in the making of 
the Phosphor Bronze. 

Bridgeport gives you Phosphor Bronze with 
unusual springiness, toughness and resilience. These 
properties are engineered step-by-step into every 
sheet, strip, and coil by methods and equipment that 
assure the utmost uniformity. For instance, larger 
bars are used to obtain sounder, more homogeneous 
metal. Rolling is done on special 4-high tandem mills 
to achieve greater gauge uniformity. Annealing is 
performed in the latest type of furnaces. Laboratory 


supervision controls the product. 


Make an improvement now in your spring and con- 
tact parts with Bridgeport Controlled Quality Phos- 


phor Bronze. 


BRIDGEPORT BRASS 


aw Zs | BRIDGEPORT BRASS COMPANY 
— BRIDGEPORT, CONN.*+ ESTABLISHED 1865 
co. 





that he place his personal feelings in the background. 
We have seen many engineers refuse to cooperate with 
the designer because of the fear of ‘‘boss’” ideas. All 
men respect their own opinions, but we have never 
seen a successful baseball team that asked the owner 
about every play. A home run can be made by any 
one player but the game is won or lost by the combined 
action of all. 


NE of our most successful, from all standpoints, 
and, we might add, most pleasant commissions, 
was for an electrical appliance manufacturer. The 
president of the company realized that his judgment 
Was necessary only from the executive angle and con- 
sequently gave his engineering department and our 
designers full liberty to develop the designs for his 
final approval. The chief engineer had confidence in 
his own ability and respected ours. His cooperative 
spirit and willingness to work with an impersonal at- 
titude instilled in us a great desire to serve. We were 
given a reasonable amount of time to complete our part 
of the work and consequently devoted much of it to 
research. At all times we were considered as part of 
our client's organization—as co-workers. Before a 
line was drawn we were familiarized with their meth- 
ods of production, shipping, sales, advertising, and even 
management. At the same time our offices were thrown 
open to the engineer in order to familiarize him with 
our methods and policies. All cards were placed on 
the table, face up, and the job was off to a perfect 
start. From then on it was smooth sailing, and so 
interwoven was the work of each with the other that 
to credit any one with the whole would be unfair to all. 
We can recall another of those so-called ‘‘perfect” or 
perhaps in this case “natural” commissions. This 
worked smoothly in a cooperative way. Due to the fact 
that our client had no engineering department of his 
own, in addition to the help we were in a position to 
give him, he depended on his fabricator’s engineering 
service. The product being entirely new, it required a 
great deal of research and development work. This 
was carried on through our offices with the constructive 
advice from the engineers on one hand and the execu- 
tive counsel of our client on the other. Harmony was 
not difficult to obtain, for our client had put his faith 
in us and the fabricator needed our good will to clinch 
a large order. So impersonal were all ideas and opin- 
ions that never was there any question of hasty or 
faulty decisions. The right one was always obvious. 
Proof of the success of this kind of team work lies in 
the fact that this particular product was entered and 
received a prize in the 1938, Fourth Annual, ELec- 
TRICAL MANUFACTURING Product Design Contest. 
We are, at the present time, working with a large 
manufacturer of an electrically operated cleaning unit. 
This particular organization, in our opinion, has one 
of the finest development and engineering departments 
we have ever seen. We even found to our amazement, 
after being retained, that they have in this department 
a stylist. He is a man of broad experience in design 
and has had a fundamental schooling and training in 
engineering. We were told that our services were 
being used to assure an effective exterior appearance 
to their product. Our client reasoned that an outside 
design organization would have a broader concept of 
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tired a every department of our industrial and social life. Whether the require- 
Chis ment be for accuracy to promote easy assembly and proper functioning, 
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THE GENERAL INDUSTRIES COMPANY 


MOLDED PLASTICS DIVISION ~- OLIVE AND TAYLOR STREETS, ELYRIA, OHIO 
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Positive Motor Protec- 
tion has been designed 
and built into their 
best selling woodwork- 
ing machine (Model 
GP) by the DE WALT 
PRODUCTS CORP. 


with the use of the 


HEINEMANN 
-Me-Cirk-it °° 


FULLY ELECTRO-MAGNETIC 
AUXILIARY BREAKER 


This manufacturer says, “*‘The Magnetic Circuit 
Breaker is the best we can get to give us additional 
protection in order to maintain the quality of our 
motor equipment.” 


This small auxiliary breaker is outstanding for the 
protection of fractional h.p. motors. It opens in- 
stantly on short circuits and dangerous overloads. 
However, a delayed trip prevents its opening on harm- 
less overloads of short duration. The breaker is made 
in all ratings from 250 milliamperes to 35 amperes and 
is listed as standard by the Underwriter’s Labora- 
tories. Send for folder giving complete information. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 


Est. 1888 
99 PLUM STREET TRENTON, N. J. 
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the problem than his own and could more effectively 
produce by virtue of not being too closely associated 
with engineering-for-per formance. 

At the outset it was suggested that we be allowed to 
work in close cooperation with their own stylist. Our 
reasons are obvious. We knew that he had an under- 
standing of our problems, was in sympathy with design 
for appearance, and could readily co-ordinate our ef- 
forts with those of his own department. He immedi- 
ately suggested a conference which included besides 
himself, the sales manager, the chief engineer, two as- 
sistant engineers, and a representative from our staff. 
From this meeting came many preliminary ideas which 
were sorted out, studied carefully, and reduced to three 
basic ones which we all felt had possibilities both from 
the mechanical and the appearance standpoint. 

We were then asked to make our preliminary sketches 
on the basis of these thoughts and recommend which 
seemed the most logical to develop. Our report was 
based purely on eye-appeal and utility of use and 
pointed so strongly in favor of one of the original 
three that our client immediately shelved the other two. 
The engineers then began their work on the engineer- 
ing objectives, bearing in mind that a certain arrange- 
ment or assembly was the goal. Upon completion of 
this work, our staff was then in a position to proceed 
with the details of design-for-appearance. 

We mention this commission to illustrate how sim- 
ple a matter it really is to engineer and design a prod- 
uct when unequalizing factors do not exist. There is 
no secret about product development—a product must 
be engineered—a product must be designed—a product 
must be manufactured. In the past one man could do 
the entire job, but in these days of mass production 
an expert is necessary in each field and many outstand- 
ing examples of perfect collaboration between these 
experts can be seen on every merchandising counter. 


INDUSTRIAL-DESIGNER AID 


(Continued from p. 56) 


mensions. He must improve appearance by introduc- 
ing new lines, he must enhance the utility value of his 
product and finally he must endeavor to reduce its 
manufacturing cost. In those standards are found his 
strongest recommendation, standards which if main- 
tained in the services which he renders are bound to 
influence the profit statement of his employers. 

It is difficult for me to understand the manufacturer 
who still contends that the expense involved with the 
introduction of the professional designer is out of all 
proportion to the benefit to be derived. To this group 
improved design is synonymous with frequent change in 
the manufactured line, with repeated introduction of 
new models and other high manufacturing costs. 

To this group I can only say they haven’t examined 
the situation with sufficient thoroughness. Good de- 
sign does not require unnecessary change or the too 
frequent introduction of new models. However, it 
does help to keep the manufacturer on his toes. It may 
even be the difference between dry rot or a slow death 
and a company enjoying prosperity through sales 
volume to more and more pleased customers. 
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Often 


CORROSION is an outlaw who respects nobody's property! Unless 
firmly resisted he will sabotage every vulnerable part of your product. 
Knowing this, far-sighted designers and production engineers thwart the 
ravages of corrosion by making such items as springs, slides, nuts, cams, 
trimmings, etc., of Seymour Phosphor Bronze. 


Seymour Phosphor Bronze, an alloy of copper, tin and phosphorous, has 
extremely high resistance to corrosion. This property alone justifies its use 
in any product containing vital metal parts which must give smooth, uninter- 
rupted service in fresh or salt water dampness—but it has many another 
advantage. 


It is very tough and takes a spring temper that will withstand thousands of 
‘fatigue’ cycles without impairment of working resilience. It is practically 
indifferent to sudden thermal change, offers no fire risk from sparks when 
struck, and, when electrically charged, develops little, if any, ‘‘arc.”’ 


Supplied in wire in practically all gauges—round, flat, square or fancy— 
also in sheets and coils for stamping. Samples for test purposes and catalog 
sent on request. 





The Seymour Mfg. Co., 49 Franklin St., Seymour, Conn. 
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The Only Answer ! 


@ Here's how OZALID TRANSPARENT papers, 
cloths, and foils provide short cuts in drafting 
practice and reduce costs. 


1. DUPLICATE ORIGINALS ON TRANSPARENT 
PAPER, CLOTH OR FOIL FOR BRANCHES OR 
CUSTOMERS ... made in the same simple manner 
as standard Ozalid Whiteprints. 


2. TRANSPARENT DUPLICATES WITH CHANGES 
FOR SPECIAL PURPOSES WITHOUT ALTERING 
ORIGINAL DRAWING .. . produced by deleting 
detail and making additions on the duplicate. 
Standard Ozalid Whiteprints incorporating these 
changes are made from these transparent 
duplicates. 


3. OLD, SOILED OR WORN TRACINGS...reclaimed 
and weak pencil lines intensified with Ozalid 
foil which can be cleaned to eliminate spots, 
blotches and crease marks. 


4. COMPOSITE PRINTS . . . accomplished by bring- 
ing the details of as many as six originals together 
into one Ozalid Whiteprint by the use of 
Ozalid foil. 


5. WHITEPRINTS . .. made from inexpensive Ozalid 
transparent duplicates, while valuable originals 
are stored safe from fire, wear, and tear. 


FSNIdXFT Pue ANIL ONILIWUCG LAD OL 





ONLY OZALID HAS DRY DEVELOPMENT 


CORPORATION 


ANSCO ROAD - JOHNSON CITY, NEW YORK 











a * 
* OZALID CORPORATION 54-10 : 
‘ Ansco Road, Johnson City, N. Y¥. : 
e ; ‘ 

7 Please send full information on how Ozalid transparent materials ; 
‘ cut drafting costs, and free booklet of dry-developed Ozalid prints. 6 
a 

' Name tate ace : 
: ' 
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: Street = — : 
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MATCHING MATERIALS 


(Continued from p. 112) 

For deliberate massiveness we may generally empl 
substantial bulk as in cast-iron bases; but if concet 
trated large weight is required it may be had at th 
cheapness and weakness of lead or the expense and grea 
strength of tungsten. In the other direction, we may 
now look with satisfaction to choice among light metals 
that are strong and otherwise useful. 

This is well shown by the strength/weight 
true that the materials are 
among the heaviest ; but the die-castable light alloys ar 
not far behind in strength per pound. In the middle 
ranges the ferrous metals and particularly stainless 


rati 


series. It is strongest 


steel compete advantageously, in cost combined with 
adaptability to welding and to trussing. 

Metallic hardness such as is wanted in moderation 
but it 
may now be had also in a highly conductive, non 
Non-metallic, higher 
hardness is available in a list broadened by the newer 
carbides, here included with their permanent hardness 


or high degree has long been available in steels; 


magnetic alloy, beryllium copper. 


superior, the diamond, as a bow to the modern tooling 


used on modern materials to make modern products. 


The majority of metals and alloys that may readily 


be coated upon others are listed. They are shown for 


their own sakes rather than in any sequence that could 
be presented as to their adaptability, because there could 
hardly be any agreement upon criteria. 


Cost by Weight Cost by Volume 
(Not fabricated) (Not fabricated) 
Dollars per ounce, Troy) (Weicht cost x sp.g.) 


Platinum (40.00) Platinum ($858) 
Gold (35.00) Gold (675) 
Palladium (12.00) Palladium (288.) 
(Dollars per Ib., below (Note change of weights) 
Molybdenum (8.62) Tungsten (131.) 
Tungsten (6.80) Molybdenum (88.) 
Silver (5.07) Silver (53.30) 
Maximum-resistance alloy Mercury (32.25) 
Mercury (2.38) Ni-Cr alloy (15.13) 
Ni-Cr alloy (1.80) Bismuth (12.96) 


























380 


Coba!t (1.50 Constantan (11.56) 
Constantan (1.30) Cobalt (10.72) 
Bismuth (1.25) Cadmium (6.92) 


Cadmium (0.80) Chromium (5.71) 


Chromium (0.80) Tin (3.43) 
Tin (0.47) Copper—2'4 % Beryllium (3.26 
Copper—2'4% Beryllium (0.375 Nickel (3.15) 


Nickel (0.35) 
Magnesium (0.27) 
Aluminum (0.20) 
Silicon metalloid 
Antimony (0.14) 
Copper (0.11195 


Copper (1.017) 
Antimony (0.925) 
Lead (0.59) 
Aluminum (0.54) 
Magnesium (0.47) 
Zinc (0.41) 





0.165 


Zire (0.0575) Silicon metalloid (0.396) 
Leed (0.052 Steel bars (0.165) 
Steel bars (0.0215 Pig iron (0.0745) 


Pig iron (0.0105 


metals, the refractory, 


“precious” 


Just below the 
strong, conductive pair tungsten and molybdenum hold 
important places in the electrothermal and 
driven arts, in spite of their material cost (and expense 
Silver, no longer precious but industrial, 


electric 


of working ). 
can hardly escape increased importance with the wid- 
ening knowledge of its usefulness and its increased 
American abundance. At the border of the expensive 
class, mercury is compellingly useful, and fortunately 
available in quantities above the critical. 

In cost by volume, the final criterion for most uses, 





the die-castable metals aluminum, magnesium, zine and 
their modifier silicon show up strikingly near the bot 
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L NATIONAL RESEARCH CREATES NEW PRODUCTS * NEW MARKETS 
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where the cord enters the metal base-plate “Sas Garde 
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is a tiny piece of insulation — National 
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Scag, ee , 4 
Te 8 ay eRe  & 
Vulcanized Fibre. It isn’t any bigger than the AN é 








nail of your little finger but if it weren’t there, 
the lamp for all its glareless light and stream- 
lined beauty, wouldn’t function properly. 


NATIONAL VULCANIZED FIBRE 


A Material You Can Depend Upon To Cut Maintenance 















Costs ....Improve Your Products 


National Engineers, working with National Fibre and its It is high in dielectric strength 

unusual combination of properties, are discovering new It is uniform in quality 

applications for this versatile material every day. Here . . . : . 
ppc Uns versatile . oa - oy — It is easily, quickly and accurately fabricated 
are a few of the properties possessed by this one material 


that explain why National Vulcanized Fibre is cutting Perhaps there is a place where you can profitably use 

maintenance and production costs or improving products. National Vulcanized Fibre. Our technical staff’s broad 
It is enormously strong, mechanically experience in the application of this versatile material is 
It resists action of most salts, oils, greases available to you on any problem. Call or write us. 


NATIONAL VULCANIZED FIBRE COMPANY 


FOUNDED 1873 
WILMINGTON DELAWARE 


eat ASAE RO ARO SALON ae RCRA CCTNEEN! 





NATIONAL le ‘VHENOLITE-- 


I B RE These NATIONAL Products have a Cost-Cutting Application in your Laminated BAKELITE 
field. We can make it easy for you to select the right product and grade. 








FOR BETTER MACHINES AND APPLIANCES 
















































MADE TO "STAND THE GAFF" IN SEVERE SERVICE 


Bound Brook 


CAST PHOSPHOR BRONZE GRAPHITED BEARINGS 
Inlaid with hard, enduring graphite lubricant, in holes or 
grooves of various patterns. Cover the shaft with a film 
of graphite lubricant, reducing friction and maintaining 
bearing service. Particularly adaptable and popular on all 
remote or inaccessible installations in places where lubri- 
cation neglect is probable. One of "The Big Three’’, this 
bearing stands up on the toughest applications and is 
popular with the leading designing engineers. Write for 
valuable illustrated bulletin, without obligation. 





Nigrum Impreg- 
nated Hard Wood 


Bound Brook Cast- 
Phosphor Bronze 


Compo Oil-Retain- 


ing Porous Bronze 


The Bound Brook Engineering Service Department and 
Testing Laboratory, with a vast library of Bearing Application 
Data, invites correspondence with Designing and Production En- 
gineers, particularly on problems of remote or inaccessible bearings. 


BOUND BROOK OIL-LESS BEARING CO. 


(Est. 1883) Main Office and Plant: BOUND BROOK, NEW JERSEY 
Sales and Service: DETROIT, MICHIGAN and LOS ANGELES, CAL. 


FOR BETTER MACHINES AND APPLIANCES 








tom; enhancing the high economy of the fabricatin; 


method itself. They present a strong analogy to, an 


occasional interchangeability with, the molded syn 
thetic resinoids, now so indispensable. 


Melting Point 
(Deg. F) 


Carbon and graphite 
Volatilizing at (8721) 
Tungsten (6098) 
Tantalum (5162) 
Molybdenum (4748) 
lridium (4368) 
Columbium (3542) 
Platinum (3294) 
Chromium (28292) 
lron, pure (2795) 


Expansivity 
(Millionth parts per deg. € 

Cadmium (29.8) 
Lead (29.5) 
Zinc (29.2) 
Magnesium (25.7) 
Aluminum (24.) 
Tin (29.3) 
Silver (18.9) 
Ni-Cr alloy (17.0) 
Copper (16.42) 


Maximum-resistance | 


Maximum-resistance alloy (15.6) | 
alloy (2732) Constantan (14.9) 

Cobalt (2714) Gold (14.4) 

Nickel (2646) Nickel (13.7) 


Steels (2600) 

Ni-Cr alloy (2552) 
Constantan (2212) 
Cast iron, gray (2192) 
Copper (1981.4) 
Gold (1945.4) 

Silver (1761) Iridium (6.41) 

Brasses and Bronzes Tantalum (6.5) 

(1750) Molybdenum (5.49) 
Aluminum (1214.6) Carbon, gashouse (5.40) 
Magnesium (1204) Tungsten (4.0) 
Antimony (1166.9) Graphite (1.2) 

Zinc (787) Invar (0.7) 
Lead (621.2) 

Cadmium (609.6) 

Bismuth (519.8) 

Tin (449.6) 


Iron, pure (11.9) | 
Steels (11.) 
Antimony (11.29) 
Platinum (8.8) 
Chromium (8.1) 
Silicon (7.63) 





Thermal Conductivity Specific Heat ° 
(cgs Units) 


(Cgs Units) 
Silver (0.974) Molybdenum (0.0647) 
Copper (0.923) 


Silver (0.0558) 
Gold (0.707) Silicon (0.176) Cadmium (0.0547 
Bronze (0.6) Graphite (0.165) Tin (0.054) 
Aluminum (0.52) Cast iron, gray (0.119) Antimony (0.0493) 
Tungsten (0.476) Nickel (0.112) Tantalum (0.0365) 
Magnesium (0.37) lron, pure (0.1075) Tungsten (0.034) 
Molybdenum (0.35) Steel (0.107) Mercury (0.0332) 
Zinc (0.268) Ni-Cr alloy (0.104) Platinum (0.0319) 
Brass (0.23) Cobalt (0.0989) Gold (0.0308) 
Cadmium (0.217) Constantan (0.094) Lead (0.030) 
lron, pure (0.19) Copper (0.0918) Bismuth (0.029) 
Platinum (0.166) Zinc (0.09) 
Tin (0.157) 


Nickel (0.140) 
Tantalum (0.130) 
Steel (0.10) 
Lead (0.083) 
Graphite (0.057) 
Mercury (0.020) 


Magnesium (0.249) 
Aluminum (0.2259) 


The thermal properties of electro-conductive mate- 
rials are sometimes of major concern, as in the refrac- 
toriness of filaments, contacts or heater wires. If low 
expansion is required, it may be had in a choice of the 
refractory and conductive metals tungsten and molyb- 
denum or, for moderate temperatures, in the resistive 
alloy invar. 

Relatively high thermal conductance may be availed 
in metals of otherwise very divergent properties, as in 
economical copper, light aluminum, and heavy, refrac- 
tory tungsten. While no metal or alloy would be com- 
pared with a thermal insulator, it is sometimes a valu- 
able property of steel that one end of a long member 
may be hot and the other end remain quite cool. 

Specific heats have a range of over eight to one in 
the listed items, on the ordinary basis of heat storage 
per gram or pound. But the light metals are at the 
high-capacity end and the heavy metals at the low end 
of the scale. If the heat capacity be transformed to 
equal volumes instead of weights, its reduced range 
shows that equal sizes of bodies will store far less di- 
vergent quantities than indicated by the ordinary spe- 
cific heats. 

Within the range so reduced the cheap and rela- 
tively heavy metals cast iron, steel and copper are neat 
the upper end. Thus smoothing irons may be pressingly 
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DoAll Contour Machines 

y) needed a more variable 
speed device, and after 
much research and experi- 
menting, the SPEED- 
MASTER was invented. 
Today thousands of DoAll 
Machines in all parts of the 
world are giving amazing per- 
formances and one of their 
most talked-of features is 
their perfect speed control. 
1647) Now —this same efficient ' 
SPEEDMASTER is offered to 
all manufacturers who desire to 


3) improve the operation of their 

) machines. \ 
) If you have not seen a SPEED- \ 
) MASTER at work, here are some \ 


of the high spots 
@ 6 to 1 ratio. 


@ Easily engineered as a part of any 
machine driven by a single V belt. 





@ Adjusts instantly to any speed to 
suit operator, kind of work being 
done, variations in temperature, etc. 


IMPROVE YOUR MACHINES 


mate- @ Speed changed at touch by anyone, 


refrac- while machine is running. At ! T Md A s p E e D A A e T E R 

If low 

at the FIDELITY SKEIN REELING MACHINE If you want your machines to operate at variable speed, 
molyb The Speedmaster is incorporated in both with moderate power requirements, the SPEED- 
iene the Single and the Double Skein Reeling 


MASTER can help you. Mount and adjust it to suit 
yourself. No shifting or changing of motor. It oper- 


Machines made by Fidelity Machine 
Company of Philadelphia, thus adding 


ieee) to the efficiency of these machines, which Ce : : ‘ 

- ailed are so popular among yarn converters _ ates noiselessly at any angle with standard ; — 
Ss, aS 1n 2) . . e e ‘ 
cts today. 2 belts. Comes in two sizes, with maximum pitch 
retrac- =e ‘ ef 

s diameters of 614” and 314”. 
Se COnr 4 
a valu- 4 
nan ‘ A FEW OF THE MANY SUCCESSFUL SPEEDMASTER USERS 
nempbe 4 
* J. W. Allen & Co., Chicago, lil. Schauer Machine Co., Cincinnati, Ohio 
. International Paper Box Co., Nashua, N. H. Merrimac Hat Corporation, Amesbury, Mass. 
. Fitchburg Grinding Machine Corp., Fitchburg, Mass. Corning Glass Works, Corning, N. Y. 

one 11 A. H. Nilson Machine Co., Bridgeport, Conn. Union Steel Products Co., Albion, Mich. 
storage 
- at the We invite correspondence from every manufacturer who desires to improve the 

a ‘ speed operation control of his machines, and shall be glad to send a SPEED- 
ow end A MASTER and inform you, out of our long experience, how this modern device 

; can be adapted to your machines. 
‘med to 
1 range 
less di THE SPEEDMASTER COMPA 
iry spe- The single reel is illus- . . . 
takes toe - Div. Continental Machines, Inc. 
ae of the Speedmaster . 

id rela- seals. daatena abial 1201 Thacker St., Des Plaines, Ill. 
ire neat instantly. 
essingly 
ER 1940 SIXTH ANNUAL PRODUCT DESIGN NUMBER 197 


heavy and full of Btu., and soldering tools thermally 
persistent and tin-wet. We electrified moderns can 
claim none of the credit for these. 


Magnetic Permeability Hysteresis Loss Permanent-Magnet Energy | 
Relative scale) (Relative scale) (BxH, millions) | 


lron, 99.99% pure Magnet steels New alloys now under develop 
Fe-80% Ni alloy Alloy steels, hard ment, 2.0 or more 
ht-tr Carbon steels, hard 20 Ni-12AI-5 Co-Fe Alloy (1.4 
lron, powdered pure | Cast iron 25 Ni-12AI-Fe alloy (1.3) 
Silicon steels Carbon steels, annealed | Ni-Al-Ti Fe alloy (1.28) 
lron, 99.90% High-purity iron Cobalt steel, 36% Co (0.92) 
Medium-C steel Silicon steels Cobalt-chromium steel (0.6) 
annealed Fe-80% Ni alloy, ht-tr. | Tungsten steel (0.3) 
High-Csteel, annealed | lron, 99.99°% pure Chromium steel (0.27) 
Cobalt Carbon magnet steel (0.92) 
Cast iron, gray Carbon tool steel (0.2) 
Nickel Cast iron, variable 


Carbon stee!s, hard Mild steel, variable 
Alloy steels, hard 


As the first two magnetic properties are curves, 
slopes and areas rather than points, it is impracticable 
to give isolated figures. However, the sequence of 
these pr yperties is reliable. 

The magnetic materials have been greatly developed 
within the past ten years, and early additional changes 
may reasonably be expected. This applies to the merits 
of the extremes—the magnetic softness of the soft and 
the magnetic hardness of the hard materials—and to the 
reduction of hysteresis in materials for alternating-flux 
cores. The chief further desideratum in the extremely 
permeable class is decrease of the high costs of their 
production. 

Permanent-magnet materials have reached such high 
utility at moderate costs, that they are increasingly com- 
petitive with electromagnetism for many voltage-induc- 
ing and mechanically actuative purposes. This economy 
applies to the established magnet alloys, and may 
someday include the still newer materials. 


NON-METALS SIMILARLY ARRANGED 
‘THE MOTOR ... Look at it. Can you suggest 


a better engineering design? A beauty to look 7 so el : ee r : 
at, efficiently designed, and packs as much power A* RANGED also in descending order of magnitude 
as the best. Built for any class of service that a of their principal properties, we have the follow- 
ing principal insulating or non-metallic materials : 


INSULATING MATERIALS 


Temp. Coeff. of Resistance 
Electric Resistivity (Ratio of resistance at 20 
Cm. Cube, Ohms, exponents of 10) deg. Ctothat at 30deg. C) 


Silica, fused (18) Cast phenolic resinoid Sulphur (4.9) 
Styrene resinoid (18) (11.5 av.) Glass (4.5 to 3.2) f 
Laminated phenolic (11.5 Wood, paraffined (3.6) 


Sulphur (17) av.) Phenolic resinoid (3.6 to 
get to the men behind the guns (the owners of the Shellac (16) Phenolic, WF*, molded 2.4) 


es . Silica, quartz (14 to 16) = (11 av.) Ditto, laminated (2.4) 
organization) in person, by telephone, by telegraph, Acrylate resinoid (15) Woods, treated (10 to Fibre, red, (3.2 to 2.6) 
or by letter Glass (11 to 15) _ 13) Paraffin (2.0) 

; 5 Porcelain (14) Celluloid (10) Celluloid (1.8) 
Vinyl resinoid (14) Paper, untreated (10) Porcelain (1.6) 
Mica (13 to 17) Marble (9 to 11) Shellac (1.5) 

Hard rubber (13.5) Slate (8) Mica (2.7 to 1.0) 
Urea resinoid (13) Asbestos (4) Molded mica (1.9) 
Cellulose acetate (12) Sealing wax (0.9) 


Motor can be applied to, in sizes from 1 to 300 HP. 
Our engineers designed these motors around 
quiet-operation without sacrificing any desirable 
characteristics, 


We have been in business 51 years and are 
still a small concern ... big enough to give service 
and small enough to eliminate red tape. You can Paraffin (18) 


You might call it a slogan but we call it a 
business creed — QUALITY, SERVICE, RIGHT 
PRICES, and COURTEOUS TREATMENT. That 


goes now and has gone for a great many years. *\W/F =wood-flour filler 
Write for Bulletin 1020, “A Service to Manufac 


turers Who Build Motor-Driven Machinery.” 


Dielectric Strength Dielectric Constant 
(Volts per mil.) (Ratio to air) 


Mica (5,100 avg.) Glycerine (56.2) 

Glass (2,300 avg.) Methyl alcohol (35.0) 
Paraffined paper (1,270) Ethyl alcohol (25.8) 

Paraffin (1,140) Amy! alcoho! (16.0) 
Celluloid (900 avg.) Urea resinoid (8.5) 

Rubber (410 to 1270) Phenolic resinoids (7.5 avg.) 
Styrene resinoid (500) Mice (7.3 avg.) 

Paraffin oil (500) Celluloid (7.0 avg.) 
Acrylate resinoid (480) Glasses (9.9 to 5.4) 


PB ee ake eae 


Manufacturers of Electric Motors and Generators, 
1 HP. to 300 HP. in all modifications 


AKRON, OHIO 


Vinyl resinoid (450 ava.) 
Porcelain (415) 

Phenolic resinoid (400 ava.) 
Cellulose acetate (375 avg.) 
Urea resinoid (350 avg.) 
Gutta percha (200 to 500) 
Shellac resin (100 to 400) 
Asbestos (100) 

Fiber (51) 


ELECTRICAL MANUFACTURING, OCTOBER 1940 


Cellulose acetate (5.5 avg.) 
Acrylate resinoid (5.0 avg.) 
Vinyl resinoid (4.7) 
Porcelain (4.4) 

Shellac resin (3.1) 

Hard rubber (2.8) 

Styrene resinoid (2.6) 
Paraffin (2.1) 
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EUR SLT 


No bugle wakes him from his morning sleep. 
No uniform tells all who see him that he 
is defending the liberty of America. 


No beribboned medal shows his work 
well done. 


But there he is—a typical American— 
99,000 of him in round numbers—working in 
Republic plants, mines, offices and ware- 
houses in 35 states—daily doing his share 
to turn out huge quantities of billets, bars 
and strips of steel—that every industry may 
have the sturdy raw material from which 
to fashion the sinews that will make 
America safe for his children—and yours. 


REPUBLIC STEEL CORPORATION 


a 
ar 


This is the type of skilled-in-steel worker 
that mans the far-flung operations of 
Republic. This is the type of man that dur- 
ing peace-time brings comfort and safety to 
the American way of life. And this is the 
type of man who, in this emergency, is 
giving unstintingly of his effort and his 
specialized knowledge, to provide America 
with more and better steel—first line of 
national defense. 


The line of steels and steel products 
manufactured by Republic is so 
diversified that we have prepared a 
complete listing in Booklet No. 199. 
A copy will be sent you upon request. 


e CLEVELAND, OHIO 


Berger Manufacturing Division « Niles Steel Products Division * Steel and Tubes Division * Union Drawn Steel Division + Truscon Steel Company 
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A FEW S. S. WHITE 
FLEXIBLE SHAFT 
APPLICATIONS 


POWER DRIVES 


Instruments 


Counters 
Indicators 
Speedometers 
Tachometers 
Taximeters 


General 


Air Conditioners 
Aircraft Fuel Pumps 
Bottling Equipment 
Business Machines 
Concrete Surfacers 
Concrete Vibrators 
Cotton Pickers 
Engraving Machines 
Flame Cutting Machines 
Food Handling Machines 
Hair Clippers 

Home Workshops 
Kitchen Appliances 
Massage Machines 
Mechanical Toys 
Portable Tools 

Serew and Nut Setters 
Shoe Machinery 

Tube Cleaners 

Valve Grinders 
Washing Machines 
Windshield Wipers 


REMOTE 
CONTROLS 


Automotive 


Antenna Control 

Carburetor Choke and 
Needle Valve Adjust- 
ment 

Clock Setting 

Crank Case Drain 

Engine Governor Control 

Gear Shift Control 

Radio Receivers 

Retractable Head Lights 

Trip Mileage Reset 


Aircraft 


Antenna Reel Control 
Beacon Receivers 
Compass Loop Control 
Gyro Pilot Control 
Heating Register Control 
Radio Receivers 

Tab Control 

Variable Pitch Propeller 


General 


Cam Position Indicator 

Centralized Machine 
Controls and Adjust- 
ments 

Electrical Switches 

Gun Fire Controls 

Oven Thermostat Controls 
on Domestic Ranges 

Valve Position Indicator 

Washstand Drain Control 

Weighing Balance Accu- 
rate Adjustment 
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ATTENTIONI 


S. S. WHITE 
is ready to meet 


all demands for 
FLEXIBLE SHAFTS 


Manufacturers of instruments, portable 
tools, machines, radio equipment and 
other products which incorporate flexible 
shafts will find S. S. WHITE a 100°, 
dependable source of supply for all the 
shafts they need. S. S. WHITE has the 
experience, the facilities and the organiza- 
tion to meet all demands—and to meet 
them on schedule and without sacrifice of 
the outstanding quality for which S. S. 
WHITE Flexible Shafts are noted. 


At the left is a partial list of applications 
on which S. S. WHITE shafts have been 
time-tested and proved. Wherever a 
simple, efficient, reliable means for trans- 
mitting power or for remote control is 


needed, S. S. WHITE Flexible Shafts are 


the answer. 


GET DETAILS—SEND 


FOR THESE BULLETINS 


BULLETIN 1238 
Flexible Shafts for POWER DRIVES 


BULLETIN 38 
Flexible Shafts tor REMOTE CONTROL 


BULLETIN 839 
Flexible Shafts for AIRCRAFT 


OUR ENGINEERS 
ARE READY TO 
HELP YOU WORK 
OUT SPECIFIC 
APPLICATIONS 
-NO OBLIGATION 


WHITE 


The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 


Department D, 10 East 40th St., New York, N. Y. 


FLEXIBLE SHAFTS for POWER DRIVES, REMOTE CONTROL ond COUPLING 


The dielectric properties of our insulators show an 
even greater range than the conductive characteristics 
of the metals and alloys, being dependent upon thick- 


ness, temperature, etc. They are also variable within 


some individual species; but the relative order is con- 
sistent enough. The most important of these proper- 
ties is dielectric strength. 


Strength, Tensile 

(Lb. /sq. in. or psi) 
Glass (10,000 to 13,000) 
Urea resinoid (10,750 avg.) 
Phenolic laminated (9,500 avg.) 
Vinyl resinoid (9,000) 
Phenolic, WF, molded (8,500 avg.) 
Hard rubber (7,000 avg.) 
Baked steatite (6,600) 
Acrylate resinoid (5,000 avg.) 
Styrene resinoid (5,000) 

-ellulose acetate (4,500 avg.) 

Porcelain (1800 to 3000) 
Cold-molded compo. (1600 avg.) 


Strength, Flexural 
(Psi) 

Mica (50,000 to 70,000) 
Baked steatite (18,000) 
Phenolic laminated (16,500 avg.) 
Acrylate resinoid (13,000 avg.) 
Urea resinoid (12,000 avg.) 
Phenolic, WF, molded (11,500 avg.) 
Vinyl resinoid (11,500 avg.) 
Cellulose acetate (7,100 avg.) 
Styrene resinoid (7,000) 
Cold-molded compo (5,600 avg.) 
Glass (3,000 to 4,000) 


Strength, Compressive Strength, Impact 
Psi) Foot-pounds) 


Baked steatite (80,000) Rubber (long range) 


Glass (20,000 to 50,000) 
Phenolic laminated (30,000 ava.) 
Urea resinoid (27,000 avg.) 
Phenolic, WF, molded (26,000 avg.) 
Porceiain (20,000) 

PC cold-molded (16,000) 
Cellulose acetate (13,5090 avg.) 
Styrene resinoid (13,000) 
Acrylate resinoid (12,500 avg.) 
Viny! resinoid (11,000) 

Hard rubber (11,000) 


Modulus of Elasticity 
(Millions of psi) 


Mica (25 to 30) 
Glass (10 to 11) 
Porcelain (10) 

Urea resinoid (1.6) 
Phenolic, WF, molded 
Acrylate resinoid (0.6) 
Phenolic, cast (0.575 avg.) 

Hard rubber (0.53) 

Styrene resinoid (0.5 avg.) 
Cold-molded compo. (0.5) 

Vinyl resincid (0.38 avg.) 
Celluloid (0.3 avg.) 

Cellulose acetate (0.275 avg ) 


1.25 avg.) 


Density 

(Specific gravity) 
Mica, solid (2.9 avg.) 
Slate (2.8 avg.) 
Marble (2.7 avg.) 
Glass (2.5 to 3.4) 
Baked Steatite (2.55) 
Porcelain (2.43) 
Asbestos, solid (2.25 avg.) 
PC cold-molded (2.2) 
Shellac (1.95 avg.) 
Phenolic, MF, molded (1.88 avg.) 
Phenolic laminated (1.49 avg.) 
Urea resinoid (1.48) 
Celluloid (1.47 avg.) 
Hard rubber (1.46 avg.) 
Phenolic, WF, molded (1.43 avg.) 
Cellulose acetate (1.32 avg.) 
Acrylate resinoid (1.18) 
Styrene resinoid (1.06) 


Phenolic laminated (2.80 avg.) 
Phenolic, fabric (1.40 avg.) 
Cellulose acetate (0.85 avg.) 
Phenolic, cast (0.80 avg.) 
Hard rubber (0.50) 

Vinyl resinoid (0.45 avg.) 
Acrylate resinoid (0.38 avg.) 
Styrene resinoid (0.20 avg.) 
Phenolic, WF, molded (0.19) 
Urea resinoid (0.17 avg.) 


Dimensional Permanence 
(Relative scale) 


All vitreous and ceramic materials 
Phenolic, MF*, molded 

Styrene resinoid 

Vinyl resinoid 

Phenolic, WF, molded 

Urea resinoid 

Acrylate resinoid 

Cellulose acetate 

*MF = 


mineral-filled 


Hardness 
(Relative scratch scale) 


Quartz 
Glass 
Baked steatite 
Marble 
Mica 

(Brinell scale here below) 
Urea resinoid (54) 
Phenolic, cast or molded (37.5 avg.) 
Phenolic laminated (34.5 avg.) 
Hard rubber (31) 
Styrene resinoid (25 avg.) 
Vinyl resinoid (20 avg.) 
Acrylate (18) 
Cellulose acetate (7.5 avg.) 
Woods (long range) 


Of mechanical properties the standard insulating ma- 
terials offer a wide choice, combined with dielectric 


properties in roughly the same sequence. 


Thus, a ma- 


terial may be found, of sufficient dielectric and me- 


chanical integrity for almost any requirement. 


Par- 


ticularly useful are the varieties of a given class, such 
as phenolic resinoid cast, molded with cellulose or min- 
eral filler, or laminated with paper or cloth. 

In the electrical arts, even beyond the obvious deco- 
rative function, the resinoids are not limited to insula- 
tion. They are also important structural materials. 


Cost by Weight 
(not fabricated) 
‘Dollars per pound) 
Mica, large 
Silica, fused 
Steatite, baked 
Glass, special 
Acrylate resinoid (0.80) 


Cost by Volume 
(not fabricated) 
(Weight cost x sp. gr.) 
Mica, large 
Silica, fused 
Steetite, baked 
Acrylate resinoid (0.94) 
Phenolic laminated (0.725) 
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1 CUSTOMER 


4 PRODUCTS 


IT Sale 


AKE a good look at this customer because she 
represents a market. When she buys one prod- 
uct she rejects several. She’s smart. She knows what 
she wants. The thing she looks for is a happy com- 
bination of price, design and appearance. These 
factors constitute “Box Office” appeal. 
American Quality Cold Rolled Strip Steel is con- 
stantly gaining favor with manufacturers because it 
is a comparatively inexpensive material . . . fabri- 


AMERICAN STEGE 


cates well ...1s exceedingly durable and has a smart, 
eye-appealing finish. Ca Cold Rolled Strip Steel 
can simplify your production problems and give 
“Box Office” appeal to your product. 

Whether you manufacture a complete unit or 
parts, your problems are the same. We would like to 
show you how American Quality Cold Rolled Strip 
Steel will meet your needs. Our increased facilities 
have enabled us to assist many manufacturers in 
planning the most economical application of Cold 
Rolled Strip Steel to their needs and our representa- 
tives gladly offer this assistance to you. 


& WIRE COMPAN Y 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 






























































Glass, ordinary Marble 
Px rcelain Slate | 
Transit Wood 
& @ O Or . \mong the synthetics alone, the range of raw- 


material cost is about 61% to one on the weight basis, or 





efficient, ‘‘Tailor-Made’’—to match the job you want 
done .. . dependably and inexpensively! That's the 





tyrene resinoid (0.58) 
Phenolic !eminated (0.50) 
Phenolic cast (0.45) 
Vinyl resinoid (0.45) 


¢ ellulose acetate (O 44) 

Mica, smal! (0.35) 

Phenolic transparent mcld (0 34 
Urea resineid (0.275) 


Phenolic, M®, moldable (0.14) 
Phenclic, WF, moldable (0.19) 


decorative parts. 


Refractoriness 
(Relative scale) 
Mica 
Silica, fused 
Steatite, baked 
Borosilicate glass 
Porcelain 
PC asbestos board 
Phenolic MF resinoid 
Phenolic laminated 
Phenolic, WF, molded 
Urea resinoid 
Celluloid 
Styrene resinoid 
Shellac resin 
Vinyl resinoid 
Acrylate resinoid 
Cellulose acetate 


j Hard rubber 


Woods 
RE 6 J Frame 
Motor Thermal Conductivity 


Calories per deg. C., cm cube) 
h Marble (0.0084) 
Slate (0.0048) 
smooth, Silica, fused (0.0036) 
Porcelain (0.0094) 
Mica (0.0018) 
Glass (0.0015) 


versatility of the PILOT line of induction type motors Phenolic, MF, resinoid (0.0014 avg.) 


in Fractional H.P. ratings ranging from 1/300 to 1/15. 
WRITE TODAY for Bulletin P-140 describing and 


illustrating the complete line of compactly designed 


PILOT Motors. 


F.A.SMITH CORP. 400 DAVIS ST. RCCHESTER,N. Y. 


RE 6J Frame (Above) 


Length-5 3/8°’ Diameter-3 15/16 
Four Pole Shaded Pole Motor. 
Die Cast cases. Rated 1/50th 
to 1/25th H.P. No load speed 
1750 R.P.M. Full load speed 
1620 R.P.M. Blast cooled for 
power loads. Furnished in plain 
round, with base or resilient 
mounting. 


RE 4 B Frame (Right) 


Length-5 9/16’ Diameter-4 7/16 
Four Pole Shaded Pole Motor. 
Cast iron frames. Rated 1/50th 
to 1/15th H.P. No load speed 
1750 R.P.M. Full load speed 
1500 R.P.M. For intermittent or 
fan duty. Furnished in plain 
round, with base or resilient 
mounting. 


E 1 and E 3 Frames 


Length-2 3/4’’ Diameter-3 5,16 
Two Pole Shaded Pole Motors 
Drawn steel cases. E 1 Frame 
rated at 1/250th to 1/175th H.P. 
E 3 Frame rated 1/125th to 
1/100th H.P. No load speed 
3400 R.P.M. Full load speed 
2500 R.P.M. Furnished in plain 
round or with base. 


Sales Representatives! — Few 















Still Open. 


Fibre, red (0.0011) 

Phenolic, WF, molded (0.00081 avg.) 
Cellulose acetate (0.0007 avg.) 

Urea resinoid (0.0007) 

Phenolic laminated (0.00065 avg.) 
Paraffin (0.00062) 

Varnished cambric (0.00060) 
Asbestos paper (0.00060) 

Acrylate resinoid (0.00055 avg. 
Gutta percha (0.00048) 

Hard rubber (0.00043) 

Cellulose nitrate (0.00041 avg.) 
Phenolic cast resinoid (0.00040 avg.) 
Viny! resinoid (0.00040) 

Rubber (0.00038) 

Felt (0.00099) 

Styrene resinoid (0.00019) 

Cork (0.00015) 


(Relative scale) 


Styrene resinoid 
Viny! resinoid 
Phenolic resinoid 


Urea resinoid 
F ber red 
Wood, treated 


their values available. 


Write Today 


about 5 to 1 on the basis of volume of t 
ucts. The relative merits accompanying this cost range 


Vinyl resinoid 
Acrylate resinoid 
Phenolic resinoid 
Acrylate resinoid Urea resinoid 
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Styrene resinoid (0.615) 

Vinyl resinoid (0.608) 

Phenolic, cast (0.585) 

Cellulose acetate (0.58) 
Phenolic transparent mold (0.435 
Urea resinoid (0.407) 

Phenolic, MF. moldable (0.965) 
Phenolic, WF, moldable (0.172 
Glass 

Porcelain 

Transite 

Marble 


Slate Wood 


1 
} 


he molded pre rd 


include not only the electrical and mechanical proper 
ties, but also the ease of molding and the beauty of 


Thermal Expansivity 


(Centigrade, parts per million 


Gutta percha (198) 

Cellulose acetate (150) 
Celluloid (140) 

Acrylate resinoid (80 avg.) 
Hard rubber (80) 

Styrene resinoid (70 avg.) 
Vinyl resinoid (69) 

Phenolic, WF, molded (56 avg.) 
Phenolic, MF, molded (33 avg.) 
Phenolic laminated (25 avg.) 
Urea resinoid (15) 

Glass (8.5 avg.) 

Baked steatite (6 4) 

Porcelain (3 to 5) 

Borosilicate glass (3.6) 

Silica, fused (0.5) 


Specific Heat Capacity 
(Ratio to water) 


Paraffin (0.69) 

Cork (0.485) 

Rubber (0.481) 

Acrylate resinoid (0.45) 
Celluloid (0.36 avg.) 

Phenolic cast resinoid (0.35 avg.) 
Phenolic laminated (0.35 avg.) 
Cellulose acetate (0.35 avg.) 
Phenolic, WF, molded (0.35) 
Herd rubber (0.33) 


| Styrene resinoid (0.306) 


Phenolic, MF, molded (0.30 avg.) 
Porcelain (0.26) 

Viny! resinoid (0.244) 

Mica (0.208) 

Marble (0.206) 

Asbestos (0.196) 

Glass (0.18) 


Thermoplasticity 
Waxes 
Natural resins 
Resinoids, except phenolic and urea 
are plastic. 
{Urea resinoid, \ are not thermo- 
Phenolic resinoid | plastic 


Those insulating materials that are both hard and 
highly expansive should be mounted with safe freedom 
of movement, in cases of substantial temperature range. 


Acid and Caustic 
Water Resistance Resistance 
(Relative scale) 


Solvent Resistance 
(Relative scale) 


Glass Glass Glass and ceramics 
Ceramics Ceramics Phenolic resinoids 
Gutta percha Styrene resinoid Vinyl resinoid 


Other resinoids 


The criteria of resistance to liquids are obvious for 
the insulating materials, as is also the long range ot 


In the portions of the foregoing sections that relate to syn- 
thetic resins, substantial convenience was derived from use of 
“A Ready Reference for Plastics,” by George K. Scribner, 
published by Boonton Molding Company. 
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HE CHECKS THEIR “HEARTBEATS”! 


Testing Electrically For Both Noise And 
Vibration Every Fafnir Ball Bearing 
Destined For Use In Electric Motors 


A room in which a white-coated technician looks for 
“symptoms” that could mean “‘heart trouble’’ for your 
motor . ..a room in which all noise but the hum of a 


bearing is hushed by walls more than two feet thick... 





typical of the extra care Fafnir takes to protect your motors 
from bearing trouble. Result: fewer motor rejections for 
you when you specify Fafnir! 

Right from the start, these bearings are made under 
closer supervision by selected operators. Balls are chosen 
with greatest care; races are given special polishing. 
Integral parts of each bearing are carefully matched, and 
finished bearings are checked for uniformity and consistent 
torque — important in eliminating vibration. Each is 
packed with just the right lubricant, quantity-controlled 
to the fraction of a gram. Extra cleanliness precautions 


are taken throughout. 


Thus the electric motor manufacturer who standardizes 
_— on Fafnirs is protected not only against bearing noise, but 
against other noises that result from it — the resonance of 
neighboring parts, for example. 

Fafnir Bearings for electric motors are available in a 
complete range for every requirement: standard, sealed, 
shielded or in combination of seals and shields. Why not 
assure smoother performance of your motors with the 
bearings that are proved quiet? The Fafnir Bearing Company, 


New Britain, Connecticut. 


FAFNIR ZZ Zara 


THE BALANCED LINE * MOST COMPLETE IN AMERICA 


IXTH ANNUAL PRODUCT DESIGN NUMBER 











cA Nation-Wide, Personalized 


Re it 


PHENOLICS UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 















































Close collaboration is 
maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 


ate ee a) 
Plant: New Freedom, Penna. 


SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 


« NEW MODEL ‘‘A”’ 
cin 
Announ'"Z MAGAZINE FEED 


POWER SCREWDRIVER 


The Machine You Have Been Waiting for 
Drives No. 2 to No. 6 Screws 


fh A STURDY — EFFICIENT — 


PRACTICALLY DESIGNED 
MACHINE 


ELIMINATES THE TROUBLESOME 
HANDLING OF SMALL SCREWS 







Screws always in sight of 
operator. 

Sensitive, easily adjusted 
spindle clutch to meet all 
requirements of screw ten- 
sion. 

Table designed for con- 
veniently operating ma- 
chine over conveyor belt. 


Write for circular. 


Send Sample 
Assemblies for 
Production Estimates 


DETROIT POWER SCREWDRIVER COMPANY 
5361 Rohns Avenue Detroit, Michigan 





SPECIALIZED ENGINEERING 


(Continued from p. 53) 





worst penalty when making a speed change. Usually 
also by taking a chain reduction of about 3 to 1 from 
the reducer to the final drive, the size of the motorized 
gear unit can be reduced and a more efficient unit pur 
chased for less cost. 

A final word might be said about a type of driv: 
This is the ad 
To the machine user, its appeal lies 


element we have found very handy. 
justable V-belt. 
in the fact that a supply of the belt in the stock roon 
is an assurance that machines will not stand idle du 
to not having replacement belt in stock. To the de- 
signer the advantage is’ even more attractive. This type 
of belt opens up the possibility of drive designs hereto 
fore closed to consideration of the belt use. This sep- 
arable type of belt may be run through openings in 
frames and over pulleys between bearings and on other 
restricted places where an endless belt could not be in- 
stalled. Another useful feature is that by removal of 
links, tension can be controlled and so fixed center dis 
tance non-adjustable pulleys can be connected with it. 

In specialized machine design where full advantage 
is taken of electrical control, the problem of selection 
The load to be 
controlled may be any one of a great variety of useful 
standard such as 


of small switches is indeed a nice one. 


valves, 
timers, relays, automatic feed units and motors among 


devices clutches, solenoids, 


other things. Current is not usually over 5 amp. and 
voltage usually 110 or 220 volt. The current type most 
frequently used is 60 cycle, though we occasionally 


lav se Va en 
START BUTTON CIRCUIT 


ae 


me 
©) 
te eT a 
STOP BUTTON CIRCUIT 


Fis! 





AUTOMATIC contro! of machines by time delay switch and limit switch 
A). Here with round objects rolling down an incline to the star 
wheel. If the supply stops and accumulation allows the limit switch arm to 
rise the machine will stop. As more units appear the time delay switch lever 
will be depressed momenterily but operation is not initiated because of the 
time element. Accumulation of units first depresses the limit switch arm 
closing stop circuit so that when the time delay switch lever has been held 
down as set Operation is resumed. B—-Spring type variable pulley motor 
drive using fixed centers for the motor and driven pulley and with a belt 
adjustment by means of an idler and hand wheel control 
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2 var. Taam: 
| | SS: 


Westinghouse 


GEARED DRIVES 


SIXTH ANNUAL PRODUCT DESIGN NUMBER 























































tecognlze 
this a. ec relay 


More than just a telephone type—this Type “A” 
alternating current, multiple contact CLARE RELAY 
is designed especially for industrial control applica- 
tions**. Its use is one way to simplify control. 
Though compact in size, this powerful relay can 


handle as many as sixteen contacts. It is engineered 





to your individual specifications and applications. 
Engineers are rapidly learning to appreciate the 
inherent relay quality and resultant true economy 
represented by the name CLARE—the wide range of 
coil and contact combinations afforded by the 
CLARE line facilitates the design and engineering of 


control equipment. 


ee 


LAWRENCE & LAMON AVES. - - CHICAGO 
15 EAST 26TH STREET.. NEW YORK CITY 








have to handle 25 cycle and de. The ac. solenoid, usually 
the basic power unit in most of these devices, is so 
simple and satisfactory it leaves little to be desired. 
About all it takes 1s reasonably close voltage and _ that 
pole faces be kept clean so the magnetic circuit will 
close and reduce current in normal manner. Solenoids 
that will pull 5 Ibs. at about one inch stroke are the 
average size used. It is important for reasonable life 
and service that solenoids be protected from dust, dirt 
and oil, and that they not be overloaded. They burn 
up quickly if plunger cannot seat almost instantly as 
current is turned on. 

Secure mounting is important as well as absolutely 
secure fastening of plunger to load linkage due to 
severe shock at every operation. 

We find the standard limit switch a satisfactory unit 
for solenoid control in most instances. Heavy, double 
break silver contacts stand up. well. In cycling devices, 
repeating constantly, a mercury tube switch is very 
practical. We avoid mercury tubes where there is 
vibration and where action must be without delay. 
Mercury tubes also will not function in certain positions 
without extra mechanism. For these and other rea 
sons, we use various types of standard limit switches 
much more generally. A handy design comes from the 
manufacturer in an iron box with a roller on the end of 
an arm which may be readily set in any rotative posi 
tion on either side of the box. We use it in each of its 
standard electrical assemblies; normally open or nor 
mally closed. The roller may be used with a cam for 
automatic cycling jobs. On special occasions we substi- 
tute for the standard spring arrangement one of our 
own design in order to get light action. 

\Where we need to combine light action and_ short 
travel, we also use recently developed types of small 
travel switches. These single and double throw de- 
vices are available in molded housings in several speci- 
fications, also with the same molded unit assembled 
into a die cast housing in which line connections may 
be made. The most useful feature of this type of 
switch mechanism lies in the fact that a few thou- 
sandths of an inch travel and a pressure change of 
a few ounces will control a current of 5 amp. 

An outstanding use of this type of switch is on a 
package weighing unit in a filling machine. The fin- 
ished cartons are to be held within a range from exact 
weight to 1g oz. overweight. Considering the mechan- 
ism involved it can readily be seen that there is every 
need in this application for a switch arrangement that 
can be actuated by as small a force as possible. A 
brief description of the necessary mechanism for this 
job should start by stating that partially filled pack- 
ages are moved onto scale platform by transfer arm 
f the machine with about 41 oz. of the final 44 oz. 
1 them. The scale platform or grid is cam-locked 


i 


at top or high position. After the filling cycle starts. 
this cam unlocks the scale grid but the latter will not 
fall until the required weight is added to package. 
Package filling starts by mechanical engagement of a 
friction clutch on an auger feed device. This clutch is 
held in the feed position by a solenoid control latch and 
on release of the latch is instantaneously spring-pulled 
into stop position. The latch solenoid is in the switch 
circuit controlled by the scale beam travel. Thus as 
the beam moves down when correct weight is regis 
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SAVED 


as The switch housing for the multiple-filament “Select-a- 
Lite” shown is a good illustration of savings that are 
| made possible by Automatic Molding. 


The manufacturer reports ... To mold these parts by 
conventional methods would have necessitated a 50- 
cavity mold costing $2,000.00, and an inventory of sev- 
es, eral hundred thousand parts. Instead, a Stokes Com- 
ery pletely Automatic Molding Machine* and mold were 

is installed, at only a couple of hundred dollars greater 
a\ cost than for the 50-cavity mold alone.” 


“The parts are made in a 6-cavity mold, in a 55 sec. 
hes cycle, at the rate of 9,432 per day (24 hours). Cost, in- 
the cluding material, power, heat, operating and finishing 
lof labor (but not overhead) is $1.15 per thousand.” 










Jomestic and Foreign 
Patents Applied For. 
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>2,000.° 


ON MOLD COST ALONE ... Enough to Pay 
for a Completely Automatic Molding Machine 


® Mold Savings alone paid for this Stokes Auto- 
matic Molding Machine, before the job was 
started. 


® Savings in molding and material costs would 
pay for another machine every six months. 


® Mold investment is low . . . parts may be re- 
designed at minimum cost. 


® Inventories are held to a minimum ... parts are 
molded only as required. 


® Flash is paper-thin . . . tumbling only is required 
for finishing. Identical parts speed assembly 
... have finer finish. 


We can show you other case histories, equally inter- 
esting. Want more facts? The catalog? Or a repre- 
sentative to call? 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road, Olney P. O., Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
Cleveland, Detroit, Boston 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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Est. 1895 
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AVAt1LABILITY IN UNLIMITED QUANTITIES 
PLUS REMARKABLE EFFICIENCY MAKES THESE 
MICA INSULATIONS DOUBLY DESIRABLE 


HIGH HEAT 
Y- 2 6 MICA PLATES Y- a Z 
Y-26 . . . Bonded Mica Insulation for Toasters, Dryers and all other 


appliances having Exposed Heating Elements. 


Y-27 ... Bonded Mica Insulation for Flat Irons, Waffle Irons, Per- 
colators, Strip Heaters and all other appliances having Enclosed Elements. 


Either type is available in any quantity in large sheets or in single piece 
punched parts, any shape, slotted and perforated to specifications. 


Write for new folder giving complete information. 
samples state which type is desired. 


NEW ENGLAND MICA COMPANY 


Incorporated 
WALTHAM, MASSACHUSETTS 


LOOK 


In requesting test 


AND SEE 
FOR YOURSELF 


@ There’s aclock movement and one other moving part in this new 
Bacon time switch. 


@ Yes, there are mercury to mercury contacts, snap action off too. 


No, these mercury tubes won't break, they are metal. No danger 
here in gaseous atmosphere they don't arc. Long life here. 
@ The clock movement is self starting and the motor runs entirely in 
oil. No wear here. 

@ Oh, yes, that other part, it tips 

the mercury tubes. Operates on 

one large bearing. Can't see any 

wear here. 

@ That little taper pin, that 

actuates the one moving part. It 

won't come out in 985,500 days. 

We have tried it. Actual test by 

speeding up dial. No wear here 

either. And that’s all there is to 

it except perfect timing in hours. 

Minutes and seconds can be had 

with different dial speeds which 

we furnish. 

@ List prices start at $8.00. 

@ Furnished in welded steel 

case, finished in black wrinkle. 

@ We manufacture multiple cir- 

cuit timers, too. 

@ Circulars, information and 

quotations gladly given. No 

obligation. 

@ Write to 


EMRA D.BACON 


4513 BROOKLYN AvE.CLEVE. O. 


tered in the carton, the switch closes, energizing the 
solenoid which in turn pulls the clutch latch and stops 
the feed of material. Thus, the need for such an easy 
operating and positive switch arrangement may _ be 
readily appreciated. In this case, the weighing cycle 
repeats every three seconds. 

The detailed construction of this switch-actuating 
mechanism may be of further interest. The idea used 
is the old “load and fire” principle. By the rotation 
of the machine cam shaft, a weighted lever is lifted 
and latched, opening switch contacts. The scale beam 
travel releases the weighted lever latch which then falls 
to close the switch contact. By proper selection of 
lever and latch proportions an extremely small force 
from the scale beam causes the closing of the switch. 


TO MINIMIZE POWER NEEDS 


NOTHER application of the “load and fire” idea 

may be found in the tape cutoff knife on a bag 
closing machine. This idea of storing up potential 
energy, for use upon release, is a handy device for the 
designer and often aids in a satisfactory solution of a 
problem. The design of this type of a device divides 
itself into two problems. First, some means must be 
found to store up the necessary energy before it is 
wanted in form of a lifted weight, compressed spring 
or similar means, and secondly, means must be found 
to release the stored energy as and when desired. In 
the example of the scale switch cited above, the opera- 
tion was all mechanical and the work done was to 
operate the switch. Another packaging machine ex- 
ample involves mechanical “loading” and_ electrical 
release or “firing” to do a mechanical job of cutting 
paper tape. As far as the load part of the job is con- 
cerned a cam pulls a spring-powered knife open, where 
As to 
the knife release, this must occur as the back edge of 
a bag passes the tape knife to sever the tape which has 
just been applied to the bag top from that leading to 
the tape roll. 


it is latched ready for release when required. 


A switch-operating lever system was de- 
vised such that when it was depressed by bag, no con- 
tact would be made by the switch but as the lever 
returned to its normal position after the bag moved 
off of the depressed lever, the contact would close mo- 
mentarily and thus the solenoid would pull the knife 
latch, releasing the knife to cut the tape one inch from 
back edge of bag. The release of the knife starts a 
mechanical cycle, which immediately lifts and locks 
the knife up for the next cycle. 

Switches used for this automatic knife control are 
standard limit switches with extra light springs. In 
designing this hag closing machine, it was decided that 
it should be fully automatic as to operations on the bag. 
The operator should fold and shape the bag top only. 
Hence the sewing machine had to be started and 
stopped and the thread knife and tape knife actuated 
automatically. All this from the bags through contact 
finger levers. This was nicely worked out with three 
levers along the bag travel at positions where their 
functions occur, each operating a switch in a solenoid 
circuit. The first is the sewing machine clutch con- 
trol. Next comes the thread cutter and last in line 
is the tape cutter. Thread and tape cutter are practi- 
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HOW TO SELECT A RESISTOR 


MODEL 608 TAP Switcn MODEL 432 yi 


‘on$ 


* is and Application Engineers! ... 


Laboratory Men! ... Production Managers! . . . Purchas- 
ing Departments! ... Here’s a book that really works for 
you. The new Ohmite Catalog and Engineering Manual 
is different—It’s a complete handy reference on resistance 
application problems. It contains useful reference 
tables, complete dimensional drawings, valuable engi- 
neering data and a manual of resistance measurements. 
It describes the most complete line of stock units and 
special units for Industrial, R.F., and Precision applica- 
tions. It tells you how to select the right units for your 
needs. You'll find it an invaluable guide on the use of 
Resistors, Rheostats, Tap Switches, Chokes, and Attenu- 


A Ae) na 


RHEOSTATS * RESISTORS * TAP SWITCHES 


™ =fack fer tmmadiate Shipman 


a 
i 


HT8 MANUPACtUOiE, 


ators in products, machine tools, and special applications 
—in the control of motor speed, of heat and light, of 
signal and supervisory circuits—in instrument rooms, 
maintenance and production—in laboratories and elec- 
trical equipment. You'll want it handy for ready refer- 
ence—and you can have it without charge. Send for it 
now. Just clip this coupon to your letterhead or write 
us On Company stationery. 


OHMITE MANUFACTURING COMPANY 
4804 Flournoy Street, Chicago, U. S. A. 


Please Send Catalog 40. 


Company 
Individual 
Position. 
Address 
City 








Motor Drive Unit 


OPERATED WITH INSTANT, CONVENIENT 
CONTROL AND BELT DRIVE SMOOTHNESS 


HB The Cullman Drive is an individual Electric Motor 
Unit designed to eliminate countershaft and overhead 
belting arrangements formerly used to drive Cone Pulley 
Machines. 


It increases machine efficiency 25‘,. Any lathe, shaper, 
milling machine, screw machine, or punch press can be 
modernized at surprisingly low cost by the installation of 
the Cullman Drive. It is simple in construction, efficient 
in operation and built for long service. Made in sizes 
for motors ranging from '4 to 7/4 H.P. 


A 60-day FREE TRIAL, without obligation, will convince 
you of the value of Cullman Drives. 


Write today for full information regarding this 
remarkable Motor Drive Unit now used by many leading 
companies. 


CULLMAN WHEEL CO. 


1328 Altgeld St. CHICAGO, ILL. 


cally identical. The sewing machine switch is locked 
in until thread cutter operates and releases it. This is 
because the length to be sewn is about 4 in. longer 
than the bag top. The sewing machine clutch is simple 
multiple dise type toggle actuated by a solenoid. A 
spring lifts the solenoid and disengages the clutch when 
the switch is open. <All these solenoids are grouped 
together in a compartment in the machine column, 
Once the bag is started throu jh machine, the operator 
may leave it and start work on the bag to follow. Six 
to eight bags per minute may be sewn and taped on 
this machine. 

Feeding units into a machine often brings up some 
nice problems of control where fully automatic opera- 
tion is required. In bottle cappers, it 1s necessary that 
a line of bottles always stand on a traveling feed 
chain ready to push into pockets in a feed star-wheel. 
If there are not at least three bottles ahead of the 
star-wheel, the machine should stop. An_ ordinary 
spring-lever, limit switch attached to the side rail, the 
right distance back from the star wheel, would stop 
the machine under these conditions. However, we do 
not want the machine to start when just one bottle 
comes along. It is desirable to hold the machine for 
about six bottles. lor this there was designed a spe- 
cial control switch whose arm is easily held by line full 
of bottles. When a gap occurs, the switch in the hold- 
Ing coil of the controller circuit opens by means of 
an arm swinging across the conveyor path. When it 
does this, an auxiliary latch is thereby locked which is 
spring-loaded to any desired amount. This added re- 
sistance must be overcome to close contact and_ start 
machine. 

Another plan used for automatic control of machine, 
into which round objects are fed by rolling down in- 
cline, involves the use of a time delay switch and also 
a limit switch further along the line. Here, as long as 
the limit switch arm is held down by a continuous feed 
of work, the machine operates steadily. When the feed 
line is interrupted, the limit switch lever is spring 
lifted and opens the holding coil circuit and stops the 
machine. The time delay switch is in starting circuit. 
As a new supply of units rolls along the incline over 
the time switch lever, but not to hold the lever long 
enough for that time interval set to close the starting 
circuit, some objects will accumulate over the stopping 
lever and close that switch. In a short time the ac- 
cumulation of units will extend back to and over the 
time delay switch lever and hold it for the set time. 
This starts the machine which continues to run until 
the stop lever is again uncovered. 

There are a host of specialized devices available to 
the resourceful designer waiting to be incorporated in 
his machine. By their use new performance, control, 


appearance and lower cost may be possible. Manufac- 


turers are most willing to cooperate. In addition to 
contacts with local and traveling representatives, I have 
found a call at the manufacturer's plant for discussion 
with members of the head office staff to be extremely 
helpful. 

There is little justification for the engineer-designer 
of even a complicated product to develop his own elec- 
trical devices for excellent components are all available 
from experienced specialists, eager to serve. 


gt 
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YOU CAN GET 
“THE MOTOR OF TOMORROW”... 
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ae Aare You'll like the way these compact giants stand up and take it under high temperatures 
the — eo and humidities, under sudden high overloads, under virtually every tough-job. 

| You'll like the way they reduce ‘‘down time’ and production tie-ups. 

1e. 


They are priced to please you, too—priced to make it unprofitable to put up with larger, 
intil heavier motors with ordinary insulation. 


These motors are backed by our 60 years of experience in building all types of motors. 
They have been proved during the past two years in some of the most severe industrial 
and marine applications. 


Write us about your biggest motor headaches. These Fiberglas-protected motors will help 
you eliminate them. 


THE ELECTRIC 
BAYONNE, N. J. 
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CANNOT BREAK. BOTTLE 
= 4 NOT MADE OF GLASS 






= FILL HERE 











2°" -*"" EXCLUSIVE FEATURE. BOTTLE 


6< - _7* HINGED TO CUP. PATENTED 


; BOTTLE WILL 
‘. AUTOMATIKALLY *\ 
‘\\ RETURN TO ITS 
‘, CORRECT POSITION 5 
\. AFTER FILLING 


ON LEVEL 
ALWAYS CONSTANT 


Gits BROS. MFG. Co. 



























30 years of rill cupr experience 





1840 S. KILBOURN AVE. 


MODERN 
MAKING 


Model 626 is another of the 
new panel instrument case 


) Taipuer] 
styles being added constantly 


MODEL 626 to the Triplett line. This 6” 

rectangular molded case in- 

strument offers unusually long readable scales—5.60” 
DC; 5.30” A.C.—One of Triplett’s 25 case styles. 


precision instruments are not generally known. Shown 
above is a view of the final calibration department, in 
the modern air-conditioned Triplett plant. Here, 
under rigid control, the future performance of all 
Triplett is standardized. 


oO 
mpenmuten THE TRIPLETT ELECTRICAL INSTRUMENT CO. 


WRITE SECTION Bluffton, Ohio 
3110 HARMON DRIVE 
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CHICAGO, ILL. 





Painstaking processes observed in the construction of 





EFFICIENT HEAT TRANSFER 


(Continued from p. 8&3) 


One satisfactory solution to this problem of densit 
of insulation is the swaged tube type of element, using 
magnesia for insulation. A coiled wire is centered 
a stainless steel tube and packed tightly with “per 
clase,” a fused magnesium oxide. Instead of being 
fine powder as with the converted magnesium element 
the periclase is granular, something like white sand an: 
packs best if the same rules of particle size distributio1 
are observed as in aggregate for concrete. After the 
tube is thoroughly filled and sealed, it undergoes 
swaging operation which reduces the diameter of the 
tube and serves to compact the insulation. In this way 
the element temperature can be moderate, insuring long 
life and incidentally high speed heating. 

In a range, the desire is to have all the heat go up 
ward and none downward. This objective is not 
achieved but some steps can be taken to help. By ar 
ranging baffles below the heater, any convected heat 
can be diverted to useful paths. The most effective 
procedure is the use of a reflecting surface below the 
heater to reflect the radiated heat back toward the ves 
sel being heated. Some ranges have been provided with 
curved reflectors but since the unit is not a point source, 
a simple reflecting pan is about as good. The effec- 
tiveness is, of course, lost in proportion to the accumu 
lation of dirt or tarnish on the reflecting surface. 

Flat Irons. In ranges, we want the heat to be di 
rected upwards, but in irons we would like all the heat 
to go down to the ironing surface. This is more diff- 
cult to accomplish, since convection usually helps in 
the right direction in a range heater but in the wrong 
direction in an iron. Besides being a loss, the rising 
heat makes the handle and air surrounding it uncom- 
fortable to the operator. The reflector principle can 





HE question arises 

“What next?” for 
surely today's prac- 
tices need not be 
considered ultimate 
ones. Here, in lab- 
oratory study of just 
such potentialities a 
thick, juicy steak (A) 
was well - broiled 
between two 250- 
watt infra-red reflec- 
tor lamps in 9 min 
while popcorn (B) 
started exploding 

within 2 min. 
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IT’S ATTRACTIVE 
° IT’S COMPACT 
e IT’S STURDY 


"3 BUNT T 


Here’s a new push-button sta- 
tion that combines attractive 
appearance with ability to take 
the hard knocks imposed by machine-tool 
duty. As evidence of its practical design, note 
these details: 



























1. All-steel enclosing case. Removable cover 
makes three sides accessible for wiring. 


2. Raised guard rings make ‘,-in. buttons 
easy to “‘locate’’ with the finger—also prevent 
accidental operation. 


3. Good contact on every operation is as- 
sured by heavy ,%-in. fine-silver contacts, 
which roll closed and roll open. 


4. Sturdy operating springs prevent acci- 
dental operation due to machine vibration— 


assure against ‘‘contact freezing.” These and 


especially 
5. Push-button unit is back mounted on compact, 
rear of case so that excessive pressure on but- coupon 
ton will not cause misalignment. Schenectal 


















General Electric, Section B 676-21 





Schenectady, N. Y 


Please send me complete information on your new 
push-button station 
Name 
Address 


Firm 


GENERAL (% ELECTRIC 


SIXTH ANNUAL PRODUCT DESIGN NUMBER 
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| The Size and Shape YON WANT 
The Dependability YOU NEED 


Whether you want large instruments or 
small, round or square, fan-shaped or 
rectangular, you can find the type and 
size you need in the complete G-E line. 
Or, if you need instruments for unusual 
applications, our engineers will modify 
standard units to fill your needs, or will 
design special instruments if necessary. 


All G-E instruments are carefully designed x 
to enhance the appearance of equipment 

in which they are incorporated. Your 
customers will like their pleasing, modern 
appearance and their ability to deliver 
long, reliable service. 


On all problems of adapting instruments 
to your equipment, it will pay you to get 
in touch with your G-E office. Or write 
General Electric, Schenectady, N. Y. 


be used upside down by using the cover to throw 



















































eat back into the base. 

Close contact of element to ironing surface can b 
obtained in several ways. The element may be a ril 
bon on a mica card in a mica “sandwich” clamped bh 
tween the base and a top iron plate. Another schen 
is to cement a coiled element into a groove in the bass 


Still another is to cast a tube (similar to ran; 


y 
— 
1 
} 


into the base. - Additional heat transfer to the base cai 


e element 


be provided by a heat shunt used with the mica sand 


wich element. A copper pl: 





ite is placed on top of th 
mica sandwich element intimately in contact at the 
edge with the base plate. Over the copper plate a ste 
plate is welded in place. Heat moving upward fron 
the element is absorbed by the copper plate and con 
ducted through the edges to the base at a rate sufficient 
to reduce the temperature above the plate. The bas 
plate of an iron is usually made of cast iron. One rea 
son is its higher thermal conductivity than steel. The 
cover should be thin, so that heat conduction is slow 
(through the edge) and of a material having poor heat 
conduction. Chrome plated steel is a practical solution 
of this problem. 

Immersion Heaters. [ractically all the heat ce 
veloped in an immersion unit is useful. The only loss 





is the small amount of conduction through the termi 
nals. Such units are used for heating liquids and for 
inelting waxes, gums and even solders or bearing al 
loys, if the temperature is not too high. It is assumed 
that rapid absorption of heat will take place, since th 
heaters are not designed to operate without submersion 
and rapid transfer of heat from the heater surtace. 

Egg Boilers. .\n interesting example of develop 
ing heat where it is wanted is the device for cooking 
eggs in which an egg is immersed in a small volume of 
water which is in contact with two electrodes. The 
conduction current through the water (of most mu 
nicipal supplies) is enough to boil the water. The egg 
is cooked and the circuit is opened when the water has 
boiled away. An extension of this idea which some 
inventor might propose would be some means of in 
serting electrodes in the egg. 

Induction Heating is an excellent example of pro 
ducing heat in the material to be heated. Current is 
induced (as the secondary of a transformer) in the 
material, if it is a conductor, by a primary winding sur 
rounding the material. Except for a small primary 
conductor loss, all heat is developed internally in the 
“charge” and none transported across the space from 
the primary element, at least in the form of heat en 
ergy. Usually frequencies higher than normal power 
frequency are required. The reactance of the material 
is thereby increased and the energy dissipated raised 
to a value sufficient to heat or melt the material. A 
variation of frequency on applied voltage may be nec 
essary to regulate the input as the charge changes in 
physical and electrical properties during heating. 

Spot Welding. Still another illustration of using 
the object to be heated as the heater is spot welding 
The metals to be joined are part of the electrical cir 
cuit and if the joint has sufficient resistance, the I-R 
energy released raises the joint to welding temperature. 
low resistance material such as copper and aluminum 
are, therefore, harder to spot-weld than steel. Some 
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1940 SIXTH ANNUAL PRODUCT 


ot all finishes designed for pro- 
tection possess the added quality 
of eye appeal... and eye appeal is 
mighty important to the sales 
department. No matter how well 
designed a product may be, or 
how carefully it is made, if it is 
not attractive to the prospective 
purchaser it gets off to a very poor 
start. 

The engineer, the designer, the 
man who writes the specifications, 
or all three, will find that it pays 
to investigate Egyptian Finishes be- 


fore making final decision on how 


that new product will be finished. 

Egyptian Finishes can play an 
important role in protecting and 
beautifying any product on which 
they are used. A wide choice of 
Egyptian Finishes are available to 
the electrical industry . . . lacquers, 
enamels, synthetics and novelty 
finishes, as well as special mate- 
rials for individual requirements. 

We invite your inquiries for 
information regarding Egyptian 
Industrial Finishes. 


HIGH-BAKE N-F-R « PERSPIRATION RESISTANT LACQUER « FLEXIBLE CLEAR LACQUERS 
FINISHING LACQUER « COLORED ENAMELS «+ WRINKLING LACQUERS + NOVELTY FINISHES 


ROCKEFELLER CENTER NEW YORK 





THE EGYPTIAN LACQUER MANUFACTURING CO. ne a 





EGYPTIAN 
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AMAZING NEW LABORATORY BRIDGE 
OPERATES ON 
baa Ee 
Math lH g a 


A radically new 
Bridge Development 
that measures Capac- 
ity, Power Factor, 
Phase Angle, Resist- 
ance, Inductance and 
Frequency. Indicates 
Synchronism. 









Features Electronic Cosine Gal- 
vanometer. Introduces Electrical 
Triangulation. This unusual 
patented instrument has many 
other features that are explained 
in our new four page folder. 


-. Write for a copy at once. 
Miniature Panel j 


Polyphase Wattmeter 





Just one of the many 
types of Hickok Indi- ADDRESS ALL INQUIRIES TO 


cating Meters. Write stil he coe ELECTRICAL INSTRUMENT CO. 
about your needs. 10514 DUPONT AVE CLEVELAND, OHIO, U.S.A. 











JONES 500 SERIES 


6-Contact 
Plug and 
Socket 





F., heavy currents and high voltages. Engineered to 
fulfill every electrical and mechanical requirement. A\ll sizes polar- 
ized, preventing incorrect connections, no matter how many sizes are 
used on one installation. 


Sizes: 2, 4, 6, 8, 10 and 12 contacts. Easy to wire and unusually 
accessible for inspection. Complete data in Bulletin 500. Write for 
your copy today. 


HOWARD B. JONES 


2300 WABANSIA AVENUE, CHICAGO ILLINOIS 






times a thin piece of higher resistance material in tl 
joint is necessary to produce a weld. 

Wall Heating. We have never been entirely hap, 
about our methods of heating homes. High tempera 
ture sources like fires or radiators do not give unifor: 
heat distribution and hot air convection heating ofte 
produces hot ceilings and cold floors. Another facto 
is that cold walls and windows act as absorbers and we 
radiate body heat to those surfaces and feel cold. A 
room with air at 70 deg. when outdoors is 30 deg. does 
not feel as warm as the same room when the tempera 
ture indoors and outdoors is 7O deg. [Experimental 
work has demonstrated that electrically heated walls 
eliminate the body radiation and produce greater com 
fort than the same amount of heat put into heating the 
air in the room. <A person will even feel comfortable 
in air at 60 deg. if the walls are at 70 deg. Perhaps 
future house designers will work out a way for putting 
heat (low watts per square foot) in walls where it will 
produce maximum comfort. It has been tried in England. 

Lamps. Filament lamps may be used primarily as 
sources of light or heat, but rarely are both wanted at 
the same time. When visible light is the desired out- 
put, a serious effort is made to reduce the energy losses 
in the form of heat. I¢ven so, the useful light output is 
rarely above 10 per cent of the total input. Light effi- 
ciency can be raised in a vacuum lamp by increasing 
the filament temperature so that more light and less 
heat energy is emitted. But, by so doing, the rate of 
evaporation of the tungsten filament is so increased 
that the lamp life is too short. To meet this obstacle 
the gas-filled lamp came into being. An inert gas sub 
stantially at atmospheric pressure is effective in sup 
pressing the filament evaporation. But here we run 
into another obstacle—loss of energy by heat conduc 
tion through the gas to the bulb. An inert gas of low 
heat conductivity must be sought. 

The worst choice would be hydrogen and the best 
Xenon, but the latter is a rare gas, too expensive to use 
in common lamps. A compromise is made by using 
argon blended with some nitrogen. For the usual 
house sizes the gas 1s 98 per cent argon and 2 per cent 
nitrogen. 

Lamps are also used as sources of radiant heat and 
here the filament temperature is made low enough to 
deliver more than 95 per cent heat (infra-red) and very 
little visible light. Such lamps are effective sources of 
radiant heat for drying of lacquers, paints, enamels, 
photographic negatives and prints, varnishes on coils, 
adhesive and many other industrial products. New 
forms are available in which the reflector is aluminum 
or gold deposited on the inside of the bulb to form a 
permanently bright reflector. These bulbs are not sub 
ject to the local heat loss present with open coil radiant 
heaters, but direct practically all the output to the object 
to be heated. 


TABLE IV 
Thermal 
Ga Density Conductivity 

Hydrogen 0.0695 0.000380 
Helium 0.276 0.000338 
Nitrogen 0.9713 0.000057 
Argon 9.75 0.000038 
Krypton 5.7 0.000021 


Xenon 8.99 0.000012 


\ 
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To eliminate vibration, electrical manufacturers 
are swinging to dynamic balancing of rotors. 
And to do the job quickly, accurately and simply, 
an increasing number of manufacturers are 
using Dynetric Balancing Machines. 

Originally developed by Westinghouse to 
check the balance of rotors and other rotating 
parts in its own plant, this machine was subse- 
quently made available, through the Gisholt 
Machine Company, for the general requirements 


of industry. The accompanying illustration is 






typical of numerous installations which are 
proving the worth of Dynetric Balancing 
to the electrical industry. Reports from users 
show that this machine saves at least fifty 
per cent of the cost of balancing by previous 
methods. 

If you have a balancing problem, we suggest 
investigation of a Gisholt Dynetric Machine, 
fitted with Westinghouse electrical parts and 
adapted to your individual needs. Address Gisholt 


Machine Company, Madison, Wisconsin. 
J-94374 


Tune in “Musical Americana,” N. B. C. Red Net- 


work, Coast-to-Coast, every Thursday evening. 


Westinghouse 
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ENGINEERING INITIATIVE 


(Continued from p. 95) 


erly be expended upon it, and the time when it should 
be completed, the Planing Committee’s responsibility 
for the development ceases, and the Design Committee 
picks it up. 

As a matter of fact, the engineer to whom the prob- 
lem is assigned works it out with only sufficient super- 
vision from the Design Committee to see that the solu- 
tion is in line with the instrument originally envisaged, 
or that changes from the original plan are only made 
for adequate cause. A completely equipped model shop 
is available adjacent to the engineering laboratories. 
The mechanical engineer in charge guides mechanical 
design and is responsible for material specifications. 
Eventually the engineer will bring his completed device 
before the Design Committee, which will go over it in 
considerable detail and finally approve it for drafting 
and manufacture, possibly with modifications to meet 
criticisms brought up at the conference. 


CO-ORDINATION REQUIRES STUDY 


T IS this point in the development of a new product, 

that is, the transition from the electrical to the me- 
chanical design, which has been and is still our most 
serious problem. We have constantly experimented 
with different methods of handling this transition. 
The difficulty arises from the fact that the electrical 
design engineer usually does not fully appreciate me- 
chanical problems, while the design draftsman is 
equally unfamiliar with the vagaries of high-frequency 
circuits. It is a fact that in some cases the movement 
of a circuit part or connection by a small fraction of 
an inch will seriously affect the operation of the device. 
It is further true that it is sometimes impossible to 
know whether such a change will adversely affect the 
device without extensive testing, which may not be 
justified if only a few hundred of the instrument will 
ever be produced. Our present trend is to bring draft- 
ing into the design rather early and to have as much 
mechanical design as possible done by the draftsman. 
There are several reasons for this. 

When the Design Committee has approved of the 
device, the electrical design engineer and the design 
draftsman work together preparing a set of layout 
drawings. These are given to the model shop and a 
model made from them. While the model shop me- 
chanics are of course able to make minor changes, care 
is taken to keep drawing records accurate, so that when 
this model has been completed, the layouts have been 
tested. The model shop model is completely tested by 
the engineer responsible for developing the device, and 
is given such routine tests as humidity checks in the 
calibration laboratory. When this model is approved, 
detailed drawings and part lists are completed and 
turned over to the shop. 

A trial production lot, usually ten instruments, is 
then put through to test drawings and tools. The im- 
portant point about this arrangement is that this lot is 
manufactured under regular production conditions. 
While special production supervision is required, the 
instrument is out of the control of the engineering de- 
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’ RHEOSTAT 


WK Compact sturdy, trouble- 
proof, long-lived this new Claro- 
stat Power Rheostat is just the 
thing for assemblies built for 
severe service. 


Selected resistance wire For years Clarostat engineers have 
Dn eee sought a better power rheostat. They 
radiation examined, tested, compared, all types. 


Hundreds of models were built. The 
end result is an entirely different 
power rheostat. See it for yourself. 
Try it. Compare it. Then draw your 
own conclusions. That's all we ask. 


Cold - setting inorganic 
ement eliminates heating 
ind weakening wire wind 
ing juring productior 


strong cerami body hold 
resistance element 






Unique tripod-type rotor 


Graphited-copper ontact 

hoe rides tt t-rail ri ‘ 7 7 

ee Engineering Data... 
25-watt rating even at Loose-leaf engineering data on all types of 
one-third resistance set resistors, controls and resistance devices, 


ting sent to responsible parties on request. Let 


us help you with your resistance or con- 


Larger units to be ar 
trol problems. 


nounced later 


e LARO ay Ly Manufacturing Co.me 


285-287 NORTH SIXTH STREET 
BROOKLYN, NEW VORK, U.S.A. 


© OFFICES IN PRINCIPAL CITIES ® 
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partment, and out of reach of the development engineer 
for special nursing. It must go together under pro- 
duction-shop conditions without benefit of the sympa- 
thetic touch of the master. When difficulties arise, and 
they usually do, the development engineer is, of course, 
called in, and the production department cannot make 
any significant changes without his consent, but when 
the changes have been made, the instrument must be 
built by regular shop labor. As a result of this prac- 
tice, it is known when this first lot has been completed 
and has passed its tests that a workable instrument in 
practicable form for production is available, and pro- 
duction of larger quantities can be undertaken. 

The importance of inspection and testing in the 
manufacture of instruments need hardly be emphasized. 
While there are some inspection points in the plant 
for parts and incoming material, inspection of finished 
instruments is combined with testing and calibration 
in the calibration laboratory. 

The calibration laboratory, which includes about 5 
per cent of the total personnel, is organized as a divi- 
sion of the production department. Engineering super- 
vision is provided for by an engineer who is responsible 
for supervision of test methods and equipment. While 
care and accuracy are the first requirements in this 
department, much attention has also been given to the 
development of efficient methods of calibration. A lot 
of 25 to 50 instruments is generally calibrated at one 
time, and procedure and equipment are worked out for 
each instrument to result in a minimum of lost motion 
and repetition of settings. 

The treatment of new instruments in the calibration 
laboratory is analogous to that in the production depart- 
ment. Preliminary testing specifications are worked 
out between the development and test engineers. It is 
the responsibility of the latter to see that they are ade- 
quate in the light of the established performance speci- 
fications of the instrument. The tests are made by the 
calibration-laboratory personnel, although the develop- 
ment engineer works closely with the calibration labora- 
tory on new instruments; otherwise much time might 
be lost in searching out circuit difficulties which one 
familiar with the instrument could spot instantly. The 
important division of authority is preserved, however. 
The instrument is in production and out of the devel- 
opment engineer’s control. He must make it work so 
that it will meet the specifications to the satisfaction of 
the calibration laboratory. Changes in specifications 
or, unless very minor, in construction cannot be made 

without the approval of the Design Committee. 


ENGINEERING INITIATIVE ALL THE WAY 


T HAS been pointed out that engineering directs 

the products of the company from the inception 
of an idea until a finished instrument reaches the user. 
When the new instrument has passed every laboratory 
test, the engineering department picks it up again. The 
development engineer has not completed his job until 
an instruction book has been written, and on some 
instruments which are complex in nature and diverse 
in application, that is no small assignment. An en- 
gineering publication is maintained having a circulation 
approaching 20,000, and engineers are expected to 
furnish material on their activities for it. 
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Gens HIS is a picture of a rotor from a Fairbanks-Morse Motor 
made eek BS 4 Notice the squirrel cage winding! 

It is of copper. The ove metal most desirable, electrically and me- 
chanically, for meeting the severe service a modern motor must with- 
stand. Copper, the ove metal of low resistance and low thermal ex- 
pansion—best able to withstand high temperatures caused by con- 
stant plugging and reversing service. 

Note further that this copper is centrifugally cast into a one-piece 
winding. Centrifugally cast to imbed the winding into the core slots 


user. ‘ deeply and tightly. 
ator Then, after casting, this rotor is machined and dynamically balanced 
The ; to the famed Fairbanks-Morse standards of precision. 
oestil Only Fairbanks-Morse makes rotors with copper windings which 
are centrifugally cast. The Copperspun Rotor is an exclusive Fairbanks- 
Morse development, process, and feature. 
For complete information on F-M Motors with Copperspun Rotors, 
write Fairbanks, Morse and Co., 600 S. Michigan Ave., Chicago, III. 
lation Branches and service stations throughout the United States and Canada. 


7708-EA40.153 
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PUMPS FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT AIR CONDITIONERS 




















































COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 
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E-Z LEVER 
WIRE STRIPPER 


This bench model stripper 
is the only stripper with a 
straight direct pull. Abso- 
lutely no bend action in 
the wire when stripping. 
Automatically grips, strips 
and releases wire as fast as 
fed. Small, 
compact and 
portable. Per- 
fect for service 
cord work. 


MASTERCRAFT 
WIRE STRIPPER 


No bends, nicks, mars or 
scratches with this sturdy, 
efficient straightwaypull unit. 
Operates by hand lever or 
foot pedal. Equipped with 
interchangeable blades, will 
strip as fast as operator can 
feed. Can be adapted, by 
slight variation, for any type 
of wire. 


TRY THESE OR ANY OF THE PYRAMID 
WIRE STRIPPERS FOR 10 DAYS TRIAL 


All Pyramid E-Z Wire Strippers—including the Colonial, 

E-Z Foot Pedal, Mastercraft Foot Pedal, Side Lever, 
Overhand Lever and Hand Wire models—are fully guaranteed 
for performance as well as mechanical construction. 


Without obligation, you can prove the merits of a Pyramid 
stripper in your shop on your own work for ten days. Send 
your wire samples and specifications so we may accurately 
gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


PYRAMID PRODUCTS CO. 


2224 SO. STATE STREET, CHICAGO, ILL. 





TO CO-ORDINATE CONTROLS 


(Continued from p. 108) 


In making the layout of any protective system it 
should be carefully observed that starting devices 
are to be wired in parallel with the actuating circuit, 
when providing protection, and with the holding cir- 
cuit when providing release only. Stopping devices 
are wired in series with the holding circuit. Over- 
load and under-voltage protection are almost univer- 
sally employed in connection with motors in the manner 
illustrated in the accompanying sketch when the motors 
are of a capacity and construction which permits their 
being started by being thrown directly across the line. 

Motors of too great a capacity to permit line starting 
are supplied with compensators, usually preceded by a 
magnetic switch. If they are of the automatic type, 
starting and stopping may be effected by momentary 
contact devices in a manner similar to that accomplished 
with the magnetic switch. Generally the high cost of 
automatic compensators dictates the use of those which 
are manually operated, which makes push-button start- 
ing impractical. A limited protection is however pro- 
vided by the use of a stop button, installed in the casing 
of the compensator, and this may be connected in series 
with any number of stop buttons, or other devices, by 
which the holding circuit of the compensator may be 
broken. Such an application may thus be arranged for 


* See, “To Protect the Product and Its Job,” Etectricas 
MANUFACTURING, January 1940. 
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A | !MiT switches offer simple yet effective control 
of operations. A—Lever type for stopping 
motor at end of forward movement of a machine 
table and automatically reversing. B—Traveling 
B unit type for stopping motor at end of travel. 
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Checking raw materials 


SIXTH ANNUAL PRODUCT DESIGN NUMBER 


A product, too, is 
only as strong as its 
weakest part. Follow 
the practice of lead- 
ing designers and engineers by specifying 
only service-giving wire... wire that has 
built up a reputation for “delivering the 
goods under fire’’. 


Hudson Wire products, designed for dis- 
criminating manufacturers, has just such 
a reputation in the fine wire field. Offer- 
ing greater flexibility and tensile strength, 
perfect laying at higher speeds, new coat- 
ing methods and reduced coil dimensions 
without sacrificing electrical values, Hud- 
son Wire products will probably lower 
your production costs considerably. 
Check these three points: 


QUALITY All phase of manufacture, from 


ingot to final processing, are carefully super- 
vised and fulfilled in the same manner you 
would carry out in your own plant. There are 
no unimportant phases in the work. 


UNIFORMITY By mercury process tests, 


our engineers can guarantee perfect uniformity 
in wire; from the smallest to the largest order. 
No more variations in consistency, structure or 
electrical properties . . . every inch of wire 
exactly as specified, more than meeting your 
requirements. 


SERVICE —1¢ you have a wire problem, our 


complete design and engineering facilities are 
at your disposal without obligation. Send your 
specifications and blueprints for our recom- 
mendations; or if you are not quite ready, 
write for samples of these quality products. 


Enameled Copper, Enameled Iron, 
Enameled Alloy, Enameled Alum- 
inum, Silk Covered, Cotton Covered, 
Celanese Covered, Glass Fibre Cov- 
ered, Twisted Multiples, Parallel 
Multiples and Litzendraht. 
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Parker-Kalon’s unique Quality - Control se 

“a aa of 

Laboratory rules out “doubtful” screws ss 

s * 

that threaten fastening jobs cl 
tai 
Pur Parker-Kalon Fastening Devices hold Parker-Kalon Hardened Self- - ps — 
on your assembly line and you'llend tapping Screws, Socket Screws, and - t] 
- ; : ¢ “ A 2 : ; i i 
troubles with the “Doubtful Few” other fastening devices to higher 7” MORE + pet ii 
... those few imperfect units in a box — standards than ever before could be -Kalon Quality-Control 


that won't drive properly or make attained. Precision equipment con- 
satisfactory fastenings. Such screws trols every step in production. 
are ruled out by Parker-Kalon’s “Doubtful” units can’t slip through ! 


with every box 





af... 


scientific “3rd degree” of tests and Specify PARKER-KALON on your 
inspections. next order ... get fastening devices 


A $250,000 Quality-Control Lab- guaranteed by the most modern plant 
oratory that has no counterpart in in the screw industry. Parker-Kalon 
the industry has made it possible to Corp., 198-200 Varick St., New York. 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


QuliG- PARKER-KALON 
Fastening Devices 





| Ee anew high standard © 
of quality 


| Cold-forged .. Neater, Stronger 
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r-load and under-voltage protection against any ad 
‘se condition but only to the extent of stopping the 
Re-starting 


tor when such a arise. 


initiated by 


condition may 
manual 





ist then be operation of the 
npensator. 

Compensators may also be provided with protection 
\inst outage of production from such discontinuance 
the circuit as frequently occurs on supply lines due 
srounding or short-circuiting but 
within an 


which are 
itically extremely 
\Vithout such protection, a momentary discontinuance 
will cause the under-voltage release 
of the compensator to function, the motor to stop, and 
production due to the time required 
A great majority of such failures of 
current are of so short a duration as to permit the mo- 
to continue operation if the 
with in fixed limits. 
1 delayed-action 


auto- 
restored short period. 
supply voltage 
involve a loss of 
for re-starting. 
current is restored 
Provision of the compensator with 
under-voltage will cause the 
ompensator to remain closed during such periods. 


release 


FOR PROTECTIVE CO-ORDINATION 


. 3 IMBINATION of the above described over-load 
and under-voltage protection assembly constitutes 

e basic element in the protective co-ordination of ap- 
plications in which starting and stopping of the motor 
is involved. Complete co-ordinated protection must also 
be extended to the protection of the electrically-actu- 
ited product against such adverse conditions as over- 
temperature, unintentional 
sequence starting of one of the 
integrated drive, and many others, all 
electrically tied together to 
the desired full protection of the product. 

The layout of such co-ordinated protection involves 
understanding of the 


scribed above. 


over-travel, over-speeding, 
stopping, or out of 
elements of an 
insure 


of which must be 


switch as de- 
system of 


a clear magnetic 
Protection of a control is 
secured by the combination of the switch with a variety 
of relays and contactors which are virtually 
tions of the start and stop push buttons. 
closed button, switch or contactor, 
tains a closed circuit until actuated by 
means to cause it to open. 


modifica- 
A normally- 
is one which main- 
some exterior 
Normally-open buttons, on 
hand, are designed to produce closure of a 
only when actuated by some outside means. 
Thus, start buttons are of the normally-open type i 
that they close the pilot circuit only when depressed for 

desired starting of the motor. Stop buttons are 
normally closed in that they maintain continuity of the 
pilot circuit until broken by intentional operation. 


the other 
circuit 


Supplementing the magnetic switch is a wide range 

of auxiliary devices such as limit switches, thermostats, 
humidistats and speed limiting switches, the intercon- 
nection of which, to secure co-ordinated protection, is 
shown by some of the following illustrations which may 
be considered as typical. 
Frequently employed for the co-ordination of pro- 
‘tion is the limit switch by which the motor may be 
ypped, started or reversed through its tie-in with the 
agnetic switch.* 


\ny type of machine, a milling machine for exam- 
*See, “When Travel of Machine Parts Must Offer Control 


pulses,” ELecrricAL MANUFACTURING, November 1939. 
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The Reputation of 
Carrier WEATHERMAKERS 


leaves no room for “doubtful screws” 





For extra secure fastenings, Carrier Corporation 


uses only Parker-Kalon Self-tapping Screws 


IKE THOUSANDS of other manufacturers, 
Betis knows that it not only gets better 
assemblies but also saves money by using Parker- 
Kalon Self-tapping Screws. It has found that the 
Quality-Control routine established by the 
famous Parker-Kalon Laboratory guards against 
the “doubtful few” —those screws that eal: okay 
but increase assembly costs by failing to make 
satisfactory fastenings. 

You'll get no “doubtful few” if you insist on 
Parker- Kalen Self-tapping Screws. These Screws 
work right and hold tight every time because 
they are Quality-¢ ‘ontrolle d, and are made with 
the most modern equipment by a company with 
over 25 years’ experience in Screw manufacture. 
Can you ask for any stronger guarantee of high 
quality? ? Mail coupon for tue: samples of Se If. 
tapping Screws to: Parker-Kalon Corporation, 


198-200 Varick Street, New York, N.Y. 


TYPES, SIZES, HEAD-STYLES 
FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 




























































Money -Saving 
Gl-Type C5 
A. C. Motor 


A Little 
Wonder... 
for a BIG JOB! 


F you are out to clean up a miniature-motor-power 
problem, be sure to run a test with the economical, 
precision-built, high-torque GI Type C5 Motor. 
With speed torque tailored to your application, this 
money-saving miniature motor gives you depend- 
ably sturdy and constant speed, maintained against 
steady or varying load requirements. You can count 
On it for extra service life in moving displays, fans, 
ventilators and similar applications. One of the 
newest of the large line of low-cost motors designed 
and manufactured by General Industries, makers of 
low-cost, high-quality light electrical appa- 
ratus for over 38 years ... Fan-cooled, 
equipped with oil-less bearings. Made for 
all commercial A. C. voltages, 50 and 60 
cycles. Test the new GI Type C5 in your 

own shops. 

Write now for further information. 


The(GENERAL INDUSTRIES CO. 


Dept. 446 ELYRIA, OHIO 


@ Eliminate these four charges 
from your cost sheet . . . plating, 
polishing, refinishing and _lac- 
quering. American Bonded Met- 
als are completely pre-finished — 
needing only to be stamped, 
formed, drawn or bent into your 
finished product. 


@ Select from over 14 
different metals for 
your product. In 
sheets, coils and flat 
wire. In Nickel, Chromium, Brass and 
Copper finishes. Write for facts on the 
advantages of Pre-finished Metals. 


AMERICAN NICKELOID COMPANY 
For Worlds Finest: Fne-finithed Metals 
1322 SECOND ST. PERU, ILLINOIS 

Write for FREE “Test Kit” of Pre-finished Metal 



















ple, may be protected against over-travel by the use 
a limit switch which is so located that the table car: 
ing the work comes into contact with the switch at t 
end of the travel of the work table. This switch 
wired in series with the holding coil of the motor co: 
trol so that the functioning of the switch, which is no: 
mally closed, breaks the holding circuit and permits tl 
magnetic switch to open and thus stop the motor. 
With some types of machines, illustrated by tl 
planer, it is desired not only to protect the machi: 
against over-travel in one direction but to automatical] 
initiate movement in the opposite direction. This 
readily accomplished by the use of two double-contact 
limit switches, one of which is placed at each end ot} 
the travel of the bed. At the completion of the forward 
stroke, contact with the limit switch breaks the holding 
circuit of that portion of the control which governs the 
forward rotation of the motor. Simultaneously the 
limit switch closes what corresponds to a momentary 
start button which actuates the magnet of that portion 
of the control which governs the reverse rotation of the 
motor, thus initiating a reverse movement of the planet 
bed. At the other end of the stroke the same process 
Is repeated, in reverse order. 


CO-ORDINATION OF LIMIT SWITCHES 
NTRODUCTION of another limit switch, corre 
sponding to a stop button, so placed as to be con 
tacted by the tool holder on the cross feed, will break 
the holding circuit of the magnetic switch governing the 
forward movement as soon as the work is completed 
and thus prevent further movement of the planer be 
fore another, and useless stroke, can take place. Since 
all of the limit switches are interconnected with the 
control, this arrangement over-travel, 
over-feed, over-load and low voltage protection. 
In the co-ordination of auxiliary devices it should be 
remembered that under-voltage protection depends 
upon the use of a three-wire connection to the mag- 


co-ordinates 


netic switch, as provision must be made for shunting 
the current around the momentary closing device as 
soon as the auxiliary contactor of the switch has estab 
lished a continuous circuit through the holding coil 
which remains permanently in circuit until the circuit 
is broken by the operation of a stop button or other 
Under-voltage release re- 
quires but a two-button connection to the starter, since 
the start button, or what corresponds with it, perma- 
nently closes the holding circuit and holds it closed 
until purposely opened. A magnetic switch with such 
buttons does not provide the full protection that 1s 
afforded by the use of momentary contact start and 
stop buttons but is nevertheless useful in many types 
of applications. 


current-breaking device. 


When release devices are used in mo- 
tor circuits a magnetic line switch should be introduced 
for best results. 

In the use of heating devices, the ordinary heating 
unit is intended to be operative while the current 1s 
flowing. If, however, the device reaches a predeter 
mined temperature limit, a thermostat functions to tem 
porarily discontinue the current flow but this flow 
immediately resumed as soon as a lowering of tem 
perature permits the thermostat to again function and 
restore the current flow. This is therefore a releas 
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aAa=* laboratory tests have recently proved 
that TURBO Varnished Tubing and Saturated 
Sleeving possess vital extra advantages. The low 
moisture absorption factor, illustrated in the dia- 
gram above, clearly indicates the extra margin of 
protection as compared with ordinary insulation. 
Thus a longer service life is assured. 


TURBO sets the pace in saturation by being thor- 
ough, down through every particle of cotton yarn 
base . . . a solid versus veneer process. And in in- 
troducing a special formula of tung and other natural 
oils with a Linseed oil base which serve not only to 
increase dielectric values but more specifically to 
suppress the element of arcing. 


When specifying varnished tubing and saturated 


APA eae 
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sleeving, remember that TURBO has the flexibility 
to meet all electrical and mechanical requirements, 
impregnation for long life, inside impregnation for 
rapid snaking and fishing, is unsurpassed for di- 
electric constants, and is extremely electro chemical 
and hydrostatic resistant. 


TURBO is an American 
product, manufactured in the 
United States. Shipment is 
made the same day order is 
received. Write today for 
samples, quotations and your 
copy of “The Unvarnished 
Truth About Flexible Var- 
nished Tubing’; no obli- 
gation. 





WILLIAM BRAND & COMPANY 


217 NO. DESPLAINES ST., CHICAGO, ILL. 










PATENTED 
Toucuness! That’s what is demanded of a good 
oil seal. It must be tough to resist the heat and 


oil which play havoc with less sturdy oil seals. 


The Gartock KLOZURE is tough and durable 
—it’s made from an exclusive GARLOCK com- 
pound, which can “take it” in the most severe 


service. Complete range of sizes. Write for booklet. 


Tue GARLOCK 
PACKING Co. 
Patmyra, N. Y. 


In Canada: 
ock als The Garlock Packing 
pore Metric 0.D. Co. of Canada Ltd. 
jine of 7 1 Montreal, Que. 
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rather than a protective feature as relates to the ele 
trical equipment but constitutes a protection as relat 
to the product. 

If a motor is employed in connection with the heat 
ers, its magnetic switch should have an interlock wit 
the heater circuit so that stoppage of the motor drive 
will automatically discontinue the heater circuit. 

Thermostats, as protective devices,* are employe: 
for a number of purposes, the most common of whic! 
are the protection of heating devices from excessive 
temperatures, protection of the windings of motors 
from temperatures which would be injurious to th 
windings, as well as the maintenance of desired tem 
peratures in rooms, ovens, water and other liquids. 

As protection for heating devices, the thermostats 
are usually in the form of bimetallic discs, one of which 
is concave in shape and carries contactors which nor- 


| mally maintain a closed circuit through contactors on 
| a fixed disc. When the disc becomes sufficiently heat- 
| ed, the concave strip flattens out and then snaps open, 


thus breaking the circuit, which is restored as soon as 
the strip becomes cooled and the circuit is again estab- 
lished. When used with heaters of small capacity the 
entire current is carried through the disc, which need 
only be tied into a fused line switch for protection 
against such short circuits as may be caused by ground 
ing of any of the wires or parts of the thermostat or 
heating unit. When used with heaters of larger ca 
pacity, or with motors, the wiring to the thermostat acts 
only as a pilot circuit, being tied into the holding circuit 
of a magnetic switch by which the current to the heater 
is cut on or off. 

As motor protectors, thermostats in the form of 
thermal snap switches, are mounted directly within the 
motor frame, and are electrically tied into the holding 
circuit of the magnetic switch controlling the motor. 


Being placed in close to the windings they accurately 


respond to any excessive overheating of the coils. For 
three-phase windings, three thermostats are used so 
that the overheating of a single coil for any reason, 
such as “single-phasing,”’ will effect protection of all 
coils, as the thermostats are connected in series. 
Immersion type thermostats, which are used to reg- 
ulate the temperature of liquids, perform the primary 
function of cutting off and on of the current to the 


* See, “For Control of Heat or Cold,” ELectricAL MANU- 
FACTURING, November 1938. 


Start buttons in series and with similarly 
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...adds eye-appeal 


and color to 
electrical products 


ERE is a tip that alert product designers will be quick 
ypen, LY to utilize . .. a flexible, light-diffusing material with 
m as = - a all the surface features of a plastic resin finish. Typical 
stab mn ~ of many modern products which have been improved 
> the 


through the use of Translucent Lamicoid are these four 
need 


acide applications shown. 

The radio and automatic phonograph dials combine a 
Dials for rear illumination are printed with various processes—by Crowe Nameplate Co. A emmnghe wate o poemectnn a eaeem cen 
Fye-catching sales messages are interchangeable on this scale made by Hobart Mfg. Co. V that remain permanently clear and accurate. The scale 
signs illustrate the use of Translucent Lamicoid and rear- 
breasie : illumination as an ingenious merchandising medium. 
eater LUMINOUS PANELS In the case of the factory sign, this weather-proof 
. material made possible a permanent advertising display 
n of _ arr at minimum cost. To the lighting fixture, Translucent 
n the — Lamicoid contributes an economical material adapted to 
ding mass production—as well as modern styling, in harmony 
ates with the complete design. 






acts 


— s : (0) You, too, will find Translucent Lamicoid is easy to 


ta | , specify and to use . . . because it is available in ten brilliant 
maid i ‘a | 1] colors and white . . . can be readily curved and machined, 
silk-screen printed, painted or sand blasted. 
May we send you samples that will help in suggesting 
uses of the material to fit your own requirements? 


MICA INSULATOR COMPANY 


200 Varick St., New York; 542 So. Dearborn St., Chicago; 1276 West 
3rd St., Cleveland. Branches at Birmingham, Boston, Cincinnati, Los 
Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. 


Opaque-painted letters achieve this brilliant effect—with equal daytime legibility W W Heat-resistane trim curved and machined for this fixture made by Lighting Products Cx 
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The manufacturer of devices requiring an auto- 
matic response to temperature changes, discovers ‘4/ 
Dole Thermostatic Bi-Metal as a ‘“‘hidden treasure’’. > CS 
Its non-fatiguing response adds value far above GC C 
actual cost. Hidden away in the assembled product, ; ¢ ; 
it requires no attention as long as the device lasts. >//,p- 
Often it brings vital savings in production cost. S a 
a 


Get all the facts‘on Dole Bi-Metal . . . its availability in the 
precise form to fit your specifications...The Dole engineering 
staff offers-you a wealth of valuable experience data. 


THERMOSTATIC BI-METAL 


sO late ee ey Me mr 


Offices: Detroit and Albany, N. Y 





MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 


Please send Catalog No. 100ME. 


Name 


Address 
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heating units of the tank in which the liquid is c 
tained as predetermined temperature limits are reach 
They may also be tied into the control of a motor 
that a pump will operate only when the liquid is at « 
sired temperature. Another pump, co-ordinated wi 
a float switch, will function to maintain the liquid 
the tank at a desired level. By selection of vario 
devices, and a careful co-ordination of the same, n 
merous functions of temperature, level, pressure, ai 
other conditions may readily be arranged for automat 
response to one or another in a protective system whi 
will prevent any undesired functioning. 

In a similar manner, room and oven thermostat 
maintain predetermined temperatures in any form oi 
chamber in which they may be installed. By thei: 
co-ordination with motor control, the thermostats may 
actuate the magnetic switches for selective operation 
of supply blowers, exhaust fans or pumps for a com 
pletely protected system. 


SOME MISCELLANEOUS CONTROLS 


LOAT switches, to maintain liquid levels in tanks o1 

sumps, are co-ordinated with the motor which drives 
the pump for supplying the tank or emptying the sump. 
They actuate the motor by a contact making or break 
ing device which is operated by a float at desired maxi 
mum and minimum water levels. The circuit closing 
device is in the nature of a retaining button, rather than 
a momentary contact, since it remains closed until its 
opening is actuated by the float reaching the opposite 
level. The tie-in of the starting and stopping switches 
is through the holding circuit of the motor switch which 
is provided with the usual overload device to protect 
the motor from excessive load conditions. 

For overspeed protection of the driven machinery 
the shaft of the machine is provided with a centrifugal 
switch which normally maintains current through the 
holding coil of the driving motor starter. When, how- 
ever, the speed of the driven shaft exceeds a prede- 
termined value, the switch is thrown out of contact, the 
holding circuit thus broken, and the motor tends to stop. 
As this occurs, the speed of the machine also slows 
down which permits the switch to reestablish contact 
and again actuate the motor. 

In large motors, and the machines which they drive, 
the bearings should be protected by special bearing 
thermostats against over-heating, this protection being 
co-ordinated with the motor control with the object of 
protecting the motor from over-loads which will occur 
when a bearing, due to deficiency of lubrication, de- 
velops excessive friction and heating. The thermostats, 
which are installed in each bearing, are all connected 
in series with the holding circuit of the motor so that 
the motor shuts down until the overheating conditions 
are remedied. 

Co-ordination of protection by motor stopping may 
not only be applied to a single motor but may be ex 
tended to a number of motors that are used either for 
driving a single machine or a series of machines. When 
so employed the co-ordination may be arranged to pro 
vide for over-load and under-voltage protection and 
for maintaining a desired sequence in starting the vari 
ous motors. In other words, to protect against th 
starting of any motor out of order and to insure th 
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HESE low temperature brazing alloys offer a real opportunity on a great 


BRAZINGIS TIME-TESTED and reduce costs. This becomes doubly important when you consider the full 
metal strength, soundness and ductility Sil-Fos and Easy-Flo provide. Of special 


interest is the high electrical and thermal conductivity of the joints these alloys 


Large quantities of Sil-Fos and Easy- a ' 5 ; 
contact Ses ene anid ems ty Gn ee make and the fact that joints last indefinitely and need no maintenance. 
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neer to consult with you on metal join- 
so that ing designs and production, or to 
iditions demonstrate Sil-Fos and Easy-Flo on 
your work. No obligation. Write 
and tell us a convenient time. new possibilities for making better profits and for meeting competition that is 


The production-boosting and cost-reducing possibilities of Sil-Fos and Easy-Flo 
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SMALL 
PIECES OF 


SCOTCH Slecteical TAPE 


AS THE MOST ECONOMICAL 
WAY 70 BIND COIL WINDINGS 


Four one-inch strips of 34” Scotch Electrical Tape are easily spot- 
applied to the coil with a touch of the finger replacing 25 inches 
of cambric material requiring 23 time-consuming winds to bind the 
coil. The “Scotch Tape” way saves time and materials, insulates 
the coil and in addition holds leads in position. 


Scotch Electrical Tapes are pressure sensitive and easy to apply — 
no moistening or heating required. 


Why not make your own studies and tests? A sample roll 
yours for the asking . . . mail the coupon today. 
Made and Patented in U.S. A. by 


nr MINING & MFG. COMPANY 


SAINT PAUL, MINNESOTA 


Minnesota Mining & Mfg. Co. 
Saint Paul, Minnesota 


Gentlemen: Please send sample roll of Scotch Electrical 


DEPT. EM1040 


Tape to be tested for winding ipieeeehaamedies coils, 


Name Sassen a ; i : = 
Address 
City 











stopping of all motors when, by the functioning of 
of the overload devices, one of the motors is de-energi sed 
and brought to a stop. 

The accompanying sketch, showing co-ordinatio1 
two motor controls, is typical of a sequence arrany 
ment which prevents a second motor from being started 
before the first motor is started. Similar combinations 
of relays and connections to any number of motors are 
possible and this illustration is used to show the basic 
principle rather than as a working drawing of any par- 
ticular application of control and protection co-ordi- 
nation principles. 


SEQUENCES DESERVE STUDY 


HEN the magnetic starter of the first motor, A, 

is actuated, the closing of its main contactors also 
effects the closing of an auxiliary contactor which is 
connected in series with the actuating circuit of the 
second motor, B. So long as motor A is inoperative it 
is impossible to start motor B which may, however, be 
started by push button in the regular manner as soon 
as starter A has functioned. If the series is to be 
carried further, starter B will have an auxiliary con 
tactor connected in the actuating circuit of motor ( 
which can not be started until A and B are in operation 

As will be seen, the over-load relay of motor B, 
which is normally closed, is mechanically connected 
with a second relay which is also normally closed. This 
second relay is connected in series with the holding 
circuit of motor A and does not, while closed, inter- 
fere with starting motor A by actuation of its start 
button. As soon, however, as an over-load occurs on 
motor B, its over-load relay opens and in doing so 
opens also the auxiliary relay and interrupts the hold- 
ing circuit of motor A, causing it also to stop. 

Further interconnections may be made to a third mo- 
tor, C, so that it cannot be started until A and B are 
in operation, while its overload device, when it func- 
tions, will stop all of the motors in the sequence as here- 
in developed and applied. 

The connections as shown provide for push-button 
starting of each motor as wished. If, instead of con- 
necting the auxiliary contactors into the actuating cir- 
cuit, they are connected into the holding circuit, then 
each switch will act as a starter for each succeeding 
switch and operation of the push button of starter A 
will simultaneously place all of the other motors in 
operation. The photoelectric relay is also widely used 
as a protective element which can be tied in with the 
magnetic elements. 

Sequence operation and protection of a series of mo- 
tors may also be accomplished by the use of multi- 
finger relays, magnetic stepping switches, sequence 
time switches and numerous other devices that may be 
applicable to different types of service.* 

Not only should all of the protective devices be co- 
ordinated for the full protection of the product but it 
is also important that such protection be extended to 
the operator. A common cause of accident is the in- 
advertent starting of a machine or motor by one man 
while another is working on some part where he may 
not be seen by the first. 


* See, “Sequence Controls for Automatic Product Cycl 
ELeEcTRICAL MANUFACTURING, April 1940. 
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Wider application and 
use now made possi- 
ble with this 25 Amp. 
Fenwal Thermoswitch 
because of its in- 
creased capacity. Em- 
bodying same Ther- 
mostatic principle as 
the regular 10 Amp. 
switch, you will find 
it compact, rug- 
ged, precise and 
dependable. 








“Hex” head type (shown) 
is designed for insertion 
into a closed liquid or gas 

system. Many in use controlling 
sterilizing and pasteurizing equip- 

ment, molding presses and similar 
applications. 


Write today on company letterhead for 
details of this and the other five types of 
Fenwal thermoswitches. 
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ASHLAND MASSACHUSETTS 
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| ELECTRICAL 
CONTACTS 


For Your Regular — and 
Unusual Requirements 





BRAININ can supply electrical contacts 
for your regular requirements, and in ac- 
cordance with your specifications, in silver, 
platinum, palladium and their alloys. We 
feel sure we can serve your needs to your 
complete satisfaction. Also—the making 
of laminated sheet and wire, bimetals, 
composite rivets and screws is another 
phase of our complete service. 




















Our new larger quarters increase our scope 
in solving engineering and design prob- 
lems. Write to BRAININ for your regular 
contact requirements and in reference to 
materials and designs for new applications, 
or for the redesign of existing products. 
Prompt attention given to all inquiries. 


THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODU 
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COLOR TELEVISION DEMONSTRATED 


Developed by Dr. Peter C. Goldmark, chief television enginee: 
of Columbia Broadcasting System, television in full color has 
been publicly demonstrated by CBS, revealing a more pleasing 
and dramatic quality of television images, an increased defini 
tion of the picture and easier recognition of small objects. 

Paul W. Kesten, vice president of CBS, in explaining Dr. 
Goldmark’s invention, said that it was based upon a method 
of confining color broadcasts to the standard 4.25 megacycle 
wave band used for ordinary television. In contrast to previ- 
ous color experiments which required three cameras and three 
wave bands, Dr. Goldmark employs only one camera and one 
wave band, but takes advantage of the scanning principle of 
television to produce a rapid alternation of the three primary 
colors, which creates the optical illusion of full color. The 
three primary colors are alternated from row to row and from 
image to image. The rows and images succeed each other with 
such speed that the observer sees only a single full color picture. 
Before the camera at the broadcasting end is a rotating color 
filter which must be synchronized with the scanning device. 

Columbia anticipates broadcasting of color television on the 
newly assigned frequency by January 1. 


DESIGNERS INSTITUTE FORMS N. ¥. GROUP 


Plans for the organization of a New York chapter of the Amer- 
ican Designers Institute of Chicago, because of the number of 
industrial designers concentrated in that area, were discussed 
recently at a meeting held by a group of New York City mem- 
bers. Similar in form and purpose to the Chicago institute, this 
New York group proposes to adopt a code of professional eth- 
ics, and to organize for the mutual benefit and protection of its 
members and for the promotion and understanding of the prac- 
tice of the art of designing in the home furnishings industry. 
Chairmen of the various committees are: Alfons Bach, executive 
committee; Paul Lobel, membership committee; John Vassos, 
press and public relations committee; Leo Jiranek, entertain- 
ment committee; and Tom Lamb, design piracy committee. 


MACHINE TOOL OUTPUT GAINS 


August operating rate of the machine tool industry, as reported 
by the National Machine Tool Builders Assn., stood at 93.3 
per cent of capacity compared to 88.3 for July and 72.6 for 
August, 1939, up 5.6 and 28.5 per cent respectively. Measured 
in terms of payroll hours, the industry’s capacity continues to 
increase, the indication at the end of the month being 35 per 
cent above September, 1939. 


ABOUT PEOPLE YOU KNOW— 


George M. Class, formerly chief engineer, has been ap- 
pointed vice president in charge of engineering of the Gisholt 
Machine Co. (machine tools). He has been connected with 
that organization for 16 years. 

M. J. Tennes, Jr., previously vice president and sales man- 
ager, has been elected president of Shafer Bearing Corp.; A. 
H. Williams, who was chief engineer, has been named vice 
president; and Ray P. Tennes, secretary and treasurer. 

George T. Stevens has joined Eureka Vacuum Cleaner C 
as vice president in charge of sales. He was formerly man- 
ager of the refrigerator division at Crosley. V. E. Carlson, 
associated with the Hoover Co. for the past 10 years, has been 
appointed chief engineer of Eureka Vacuum Cleaner Co. 
Elmer E. Legge has been appointed assistant director of 
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itertain- ELEMITE adds nothing to product costs, but definitely enhances _ ity through mechanized pro- 
‘ses the market value of any Electric Heating Appliance. ~It ‘furnishes’ petane senior glazing a feature. 

real insurance against insulation breakdown. Clean, smooth and 

rugged, ELEMITE withstands thermal shock ... reflects rather than 
requtted absorbs heat. Has hard, tough surface...is wear resistant. The 
at 93.3 most intricate special insulating parts can be precision formed to 
72.6 tor exact dimensional specifications of ELEMITE ... in small quantities 
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LOUTHAN ENGINEERS offer a gratuitous counseling 
service to manufacturers . . . recommendations, cost esti- 
mates and testing samples furnished without obligation. 


FIRING CONTROL, 

through these latest auto- | 
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ORCA 


TCM) yl is 


OER WRITER? 


Heres the answer! 


This AC relay has a record of 
10,000,000 continuous opera- 
tions without interruption. It 
operates in any position within 
45° of vertical with absolute pre- 
cision and accuracy. Listed un- 
der the Re-examination Service 
of the Underwriters’ Labora- 
tories—your guarantee of serv- 
ice plus! 

Fool proof in operation, it can’t 
get out of order. When the coil 
is energized, the plunger is pulled 
downward displacing the mercury 
in the tube. This floods the con- 
tact and the circuit is closed. 
When the coil is de-energized 
the plunger immediately floats to 
the top of the mercury, thereby 
opening the circuit. 

The H-B relay is available in a 
diversity of mountings including 
a completely housed unit. Write 
today for illustrated folder. 
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research for the American Steel & Wire Co., 
Leonard F. Peskin, technical engineer. 
transferred from Worcester, Mass., where Mr. 
trict director of research and Mr. Peskin 
charge of transmission for the company. 

W. Richison Schofield has been 
gineering at Leeds & Northrup Co. (electrical measuring in 
struments, automatic controls, potentiometer pyrometers) and 
is succeeded in his former post as chief engineer by John W. 
Harsch, who was assistant chief engineer. John F. Quereau 
advances to the position held by Mr. Harsch. 

Hoyt Post Steele has been elected vice president in charge 
of research and engineering of the Benjamin Electric Mfg. Co. 
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DESIGNERS FOR INDUSTRY ELECT OFFICERS 


Officers elected for the coming year by the Society of Design- 
ers for Industry at 30 Rockefeller Plaza, New York, are: 
Martin Ullman, president; Frank Gianninoto, vice president; 
William O'Neil, secretary; and George Blow, treasurer. The 
society was formed to promote better understanding between 
the manufacturer and designer; to establish a forum where 
subjects of interest relating to design for industry may be ex- 
pounded and discussed; to promote ways and means to make 
design more productive of profit for industry; to protect and 
advance the standards and professional interests of industrial 
designers; to sponsor exhibitions which will promote the ap- 
preciation and application of design standards; and to recog- 
nize and reward meritorious service in design for industry. 


SILVER AT WORK 


Prepared with the active cooperation of important industrial 
sponsors and various individuals authoritatively allied, “Silver 
in Industry” has been prepared to show where, how, with what 
results and under what conditions silver may be effectively put 
to work in industry. Exhaustively treated and including a 
voluminous bibliography prepared by the National Bureau of 


MEETINGS AHEAD 


October 7-11. National Safety Congress and Ex- 
position. Chicago, Ill. W.H. Cameron, 20 N. Wacker 
Drive, Chicago, IIl. 

October 9-11. American Institute of Electrical 
Engineers. Middle eastern district meeting, Cincinnati, 
Ohio. H. H. Henline, 33 W. 39 St., New York, N. Y. 

October 9-11. Refrigeration Equipment Manufac- 
turers Association. Fall meeting, French Lick Springs, 
Ind. R. M. McClure, 111 W. Washington St., Chicago, 
Ill. 

October 13-15. Society of the Plastics Industry. 
Fall meeting, Shawnee-on-Delaware, Pa. E. F. Lougee, 
2240 W. 115 St., Chicago, II. 

October 14-16. American Gear Manufacturers As- 
sociation. Semi-annual convention, Skytop, Pa. J. C. 
McQuiston, 602 Shields Bldg., Wilkinsburg, Pa. 

October 16-18. Fifth Annual Porcelain Enamel 
Institute Forum. Urbana, Ill. C. S. Pearce, 612 N. 
Michigan Ave., Chicago, III. 

October 17-19. American Society of Tool Engi- 
neers. Semi-annual convention, Cincinnati, Ohio. Ford 
R. Lamb, 2567 W. Grand Blvd., Detroit, Mich. 

October 20-25. American Welding Society. An- 
nual meeting, Cleveland, Ohio. M. Kelly, 29 W. 39 St., 
New York, N. Y. 

October 21-25. 
position. 
Cleveland, 
Cleveland, Ohio. 

October 23-25. 
Association. 
E. Donald Tolles, 

October 27-November 1. 
ufacturers Association. 
N. Y. W. J. Donald, 155 E. 


National Metal Congress and Ex- 


American Society for Metals. 
Eisenman, 7010 Euclid Ave., 


Sponsored by 


Ohio. W. H. 


National Electrical Wholesalers 
Semi-annual convention, Pittsburgh, Pa. 
165 Broadway, New York, N. Y. 
National Electrical Man- 
Annual meeting, New York, 
44 St., New York, N. Y. 





ELECTRICAL MANUFACTURING, OCTOBER 1940 








esign- 
are: 
ident ; 

The 
tween 
where 
J; X= 
make 
‘t and 
ustrial 
ie ap- 
recog- 


ae 


ustrial 
‘Silver 
1 what 
‘ly put 
ling a 
eau of 






Beauty and grace — lon 

scale with compactness is 

this Bakelite case, 414” in- 
strument. 


space requirements, 





Simpson aircraft instrument 
in familiar “Army and 
Navy” Case. 
















Neat duplex desiqn for limited 


ANNUAL PRODUCT DESIGN NUMBER 


QUALITY SENSE 


a treat! 


OME men have a sort of seventh-sense 
recognition of quality in mechanical 
equipment—a sense that is born in them 
and sharpened up by practical experience. 





Now that we mention it, you probably 
realize that you're one of those fellows your- 
self—and since that is the case we want 
you to give your sense of instrument quality 
and value a real thrill by taking a good 
long look at Simpson Panel Instruments. 


When you examine the Simpson line you 
will find that there is such a thing as fine 
instruments—instruments with the expensive 
bridge type construction and soft-iron pole 
pieces—selling at a moderate price. But the 
story only begins with the finer movement. 
Every detail of these instruments will win 
your admiration of the painstaking design, 
careful supervision and _ up-to-the-minute 
manufacturing methods that have made them 
possible. 


The swift recognition of the Simpson line 
by prominent manufacturers proves that the 
electrical industry is made up of men who 
know quality and value when they see it. 
It's Your turn now . . . ask for new literature 
covering “Instruments that STAY accurate”. 


SIMPSON ELECTRIC COMPANY 
5200 Kinzie St., Chicago, Ill. 












SIMPSON 


STAY 
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FOR TESTING — 
THE NEW SIMPSON 
“MICRO-TESTERS" 


@ The Model 280 above, 
with A.C. ampere ranges 
of 0—1—2.5—5—10 and 
25, is typical of eight 
compact (2%” x5%4" x 
134”) testing instruments 
that singly or in combina- 
tion cover every require- 
ment of servicing, analyz- 
ing and production 
testing. Prices are re- 
markably low—$9.25 and 
$9.75, depending on 
range. Ask for the new 
Micro-Tester bulletin. 






































































THE RELAY 


THAT SURPRISED EVEN ITS DESIGNERS 


OFFERS 4 DEFINITE 
BENEFITS TO USERS 


1. Reduced user's assembly cost (relays are 



























pre-adjusted) 2. More reliable operation (con- 
tacts have heavy pressures—are self-cleaning) 
3. More positive action (armature restored by 
leaf spring) 4. No overheating (coil is self pro- 
tecting). 


You can enjoy these benefits. Write Dept. C. 


for information. 


AN OFFER... 


Tellus(1) Yourproductoroper- 
ation (2) Function and pertorm- 
ance details (3) Whether chief 
objective is improved perform- 
ance or reduced cost. We'll 
send a helpful recommenda- 
tion, free. Write Dept. C. 









AUTOMATIC < ELECTRIC 


Relay Makers Since 1898 
1033 West Van Buren Street, Chicago 













THIS TROUBLE-FREE 
SOCKET 


SAVES MONEY IN 
3 WAYS 


1. Eliminates Breakage 
2. Eliminates Costly Returns 


3. Eliminates Fixture Repair 
Costs 


It's as simple as A BC. Only opening is a 
straight slot leading into rotor. Twist lamp— 
rotor locks—no vibration can loosen it. 


Untwist, and ejector latch gently raises lamp 
out of socket. 


Write for sample and full details. 





FLUORESCENT SOCKET 


PATENT PENDING 








(Left) (Right) 

Guide and one Note shape. No 
simple opening wrong insertion- 
make it easy and jams or leverage 





clear how to use. to cause breakage. 


ALDEN PRODUCTS CO. 


717 CENTER ST., BROCKTON, MASS. 









Standards, there is offered a highly tangible review of virtually 
all significant facts covering this metal. Included are low and 
high temperature bonding, silver in bearings, electroplated 
coatings, chemical and vaporized coatings, silver in stationary 
and moving electrical contacts, and a review of corrosive re- 
sistance and catalyst properties. Published by the Reinhold 
Publishing Corp. 


PRODUCT SALES ADVANCE SHARPLY 


Washing Machines. On a steady uptrend, according to 
industry figures, shipments for July were the third highest for 
that month in the industry’s history, increasing 11 per cent 
over the same month in 1939, totaling 116,422 against 104,817, 
and were also up 3.8 per cent from the June total of 112,134. 
The American Washer and Ironer Manufacturers Assn. also 
reported an increase of 6.5 per cent in total shipments for the 
first seven months this year, which amounted to 893,998 com- 
pared with 838,877 last year. 

Ironers. Advancing sharply, units shipped during July 
totaled 11,464, an increase of 34.6 per cent over last July when 
they were 8,512 and a similar increase over the June, 1940, 
figure of 8,571. January-June shipments were 75,213 compared 
to 69,633, up 8 per cent. 

Refrigerators. Domestic household units sold during July 
amounted to 231,155 compared with 152,726 in July, 1939, a 
gain of 51.3 per cent, but were 24.4 per cent below the June to- 
tal of 305,943, according to Nema. Units sold since January 
aggregated 1,968,703 against 1,468,516, a gain of 34 per cent. 

Electric Ranges. Sales in July amounted to 29,626 com- 
pared with 19,249 in the like month of 1939, a gain of 53.9 per 
cent, but were 11.3 per cent below the June sales of 33,403. An 
increase of 36 per cent in the sales for the first seven months 
this year, which numbered 258,356, has been reported by Nema 
in comparison with 189,953 in the corresponding 1939 period. 


ENERGY OUTPUT STEPS UP 


For the week ended September 21 production of electricity by 
the electric light and power industry was 2,628,667,000 kw.-hr. 
against 2,638,634,000 kw.-hr. in the preceding week and 2,448,- 
888,000 kw.-hr. in the comparable week of 1939, up 7.3 per cent. 
Statistics given out by the Edison Electric Institute indicate an 
output of 10,331,050,000 kw.-hr. in the four weeks ended Sep- 
tember 21 compared with 9,540,422,000 kw.-hr. in the like 
period of 1939, a gain of 8.2 per cent. 


NEW PERMANENT MAGNET MATERIAL 


Composed of 36 to 62 per cent cobalt, 6 to 16 per cent vana- 
dium and 30 to 52 per cent iron, a new magnetic alloy has been 
announced by the Bell Telephone Laboratories to the Ameri- 
can Physical Society. The material takes its name from the 
initial letters of its three components. 

From the molten state it is cast into an ingot, which is hot- 
swaged to 14 in. diameter. It is then drawn into wire or rolled 
into tape. When in final form, it is heat-treated to develop its 
magnetic qualities. It is permissible to use a heat treatment 
that will not be harmful to most high-permeability materials. 
Thus it is possible to weld such pieces to the magnet and heat- 
treat them both together. No plans have been made by Bell 
Telephone for making this product available commercially. 


EARLY RETURNS ON 1939 CENSUS 


Preliminary figures compiled from returns of the Census of 
Manufacturers for 1939 indicate an increase of 3.4 per cent in 
the production of electrical measuring instruments for 1939 as 
compared with 1937. This industry, as constituted for census 
purposes, includes establishments primarily engaged in the 
manufacture of electric meters, indicating instruments for lab- 
oratory testing, meter transformers and analyzers for testing 
electrical equipment. The wage earners, primarily engaged in 
manufacturing, in this industry in 1939 increased only 0.6 per 
cent and their wages decreased 2.2 per cent as compared with 
the 1937 statistics. However, this may be because of the fact 
that the 1939 Census of Manufactures questionnaire, for the 
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SHOULD NOT STOP 


AT THE ANKLES! 
S 


Eliminate ‘’Cold 70’ 
with the DELCO 
Two-Speed Motor 


Dm, 


Don’t let “‘Cold 70’’ give your customers ‘‘cold feet.’’ 
The Delco Two-Speed Motor for blowers eliminates the 
uncomfortable stratification of air that takes place 
when the room thermostat is satisfied and the single- 
speed blower motor cuts out. 


The Delco Two-Speed Motor on a blower application 
operates at slow speed a majority of the time, main- 
taining circulation of the air and breaking up the cold 
layer that tends to settle around the ankles. It also 
practically eliminates temperature over-run and greatly 
reduces the drafts which result when a blower is oper- 
ating at high speed. Precision Manufacturing Plus 
DELCO THERMOTRON for complete protec- 


tion against overload and overheating. 
Listed by Underwriters. 

DELCO CENTRIFUGAL SWITCH for excep- 
tionally quiet, positive starting. 

END-PLAY TAKE-UP DEVICE to further reduce 
vibration—particularly important in V-belt 
applications. 


GOOD APPEARANCE that harmonizes with 
modern streamline appliance design. 


Delco motors are available in types and sizes to meet 
the requirements of all heating and air-conditioning 
applications. All are dynamically balanced on a 
specially-built machine, designed by Delco Products 
engineers to provide quieter operation and longer life 
for both the motor and the application—blower, com- 
pressor, stoker, oil burner or packaged unit. 


Delco power for Sealed Units and Delco motors from 
\g-h.p. up are widely used in the refrigeration, heating 
and air-conditioning fields. Consult the Delco Products 


Engineering Department. 
oto 


by Reo H rill. 


pt Abd hdd dd bhtee DAYTON, OHIO 


Nationwide service through United Motors 
Service. 


MOTORS 


MOTORS CORPORATION 
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ORIZED 
Rd Kedoa.cens- 


D.O.James Motorized 
Reducers are precision 
manufactured to meet 
the requirements of ser- 
vice for which they are 
designed. They have 
the highest possible ef- 

ficiency, accessability 

and are most compact. 


oe 


@ Initial this space, | 
| attach to your letterhead and mail to us | 


Ls cae i na an Re an ee i SS Sa ee ee ae ime cal 


THIS CATALOG CONTAINS — 


112 pages of engineering 
data, weights and prices of 
the D. O. James line of 
Motorized Reducers. 
It lists completely se- 
lection tables, service 
factors and character of 
load. Information therein 
will prove helpful to your 
engineering department in 
the selection of the proper 
type of Motorized Reducer. 


MOTORIZED 
PLANETARY REDUCER 


Horizontaland vertical drive, made 
in 35 sizes, ratios 10 to 1200:1. 
%4 to 75 H.P. 


MOTORIZED WORM GEAR REDUCER 


With either horizontal or vertical drives. Made 
in 11 sizes, ratios 6 to 80:1 and a horse power 
range of '!, to 50H. P. 





MOTORIZED 
HELICAL REDUCER 


With either horizontal or 
vertical drive. 13 sizes, 
ratios 1-14 to 912; 1.34 to 
SO H. P. 


Sales and engineering 
offices in ALL 
principal cities 


D).OJAMES 


D.O. JAMES MANUFACTURING COMPANY 
ESTABLISHED 1888 


1120 WEST MONROE STREET € CHICAGO, ILLINOIS 


FOR OVER 50 YEARS MAKING ALL TYPES OF GEARS AND GEAR REDUCERS 


| 
| 
| 
| 
















first time, called for personnel employed in distribution, con 
struction, etc., separately from manufacturing employees of th 
plants. This is one of the reports included in the list of 75 
industries for which special priority releases are being issued 
for the benefit of the National Defense Commission. 

Slight increases in employment, wages and production for 
1939 as compared with 1937 were also reported by manufac- 
turers of electric lamps, according to preliminary figures com- 
piled from the Census of Manufactures. Wage earners, pri- 
marily engaged in the manufacture of incandescent light bulbs, 
mercury arc and other electric lights, exclusive of lighting 
equipment and fixtures, were 9,622 in 1939, an increase of 7.1 
per cent compared with those reported for 1937, and their wages 
exceeded the 1937 figure by 5.2 per cent. The value of prod- 
ucts increased 2.8 per cent over the 1937 amount. 


THEME FOR A SUPER-KITCHEN? 





Perhaps there are some ideas here for hard-pressed engineer- 
designers. Vice President Wallace Speers of James McCutch- 
eon and Co., New York, had the idea that when “My wife’s 
gone to the country!” the man of the family could do very well 
at home by himself if he took advantage of every modern 
culinary opportunity. So Mr. Speers developed a display, cir- 
cular in form, built around an easy chair which was on a track 
so that it could easily slide back and forth, within easy reach 
of an air conditioning unit, an electric dishwasher, a counter- 
height electric refrigerator, studio type electric range, and such 
smaller devices as a food mixer, electric tea kettle, automatic 
toaster, coffee maker, waffle iron and sandwich grill, table lamp 
and plenty of pots and skillets. Just to be really novel, Mr. 
Speers added a few inventions of his own such as a device to 
keep bread moist, a measurer of packaged goods and a news- 
paper holder. Last, but not least, an electric clock 
cluded as well as a small radio. 


was in- 


NEW PLANTS, EXPANSIONS, ACQUISITIONS 


National Molded Products, Inc., has been formed in St. 
Marys, Pa., for the specialized manufacture of self-lubricating 
bearings and other powdered metal products. W. L. Straw- 
bridge is president. 

Dayton Rogers Mfg. Co. is adding a new one-story fac- 
tory building to its plant in Minneapolis, to house new machin- 
ery and other special equipment to be used in the manufacture 
of metal stampings in small lots. 

RCA Manufacturing Co. has completed plans for enlarg- 
ing its plant at Indianapolis by the addition of one building 
unit of 100,000 sq. ft. of space to provide increased manufac- 
turing facilities for anticipated increase in production required 
for the national defense program. 

Hydraulic Press Mfg. Co. of Mt. Gilead, Ohio, has estab- 
lished a new plastic laboratory to assist the plastic molder in 
solving difficult molding problems and to provide him with 
regular standard molding presses for experimental work. 

Edward Katzinger Co. has installed new machinery and 
plating equipment in its Chicago plant for the production of 
flashlights. Arthur S. Alter has been named general manager 
of the flashlight division of the company. 
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No Supplementary Closures 
Required 


Regardless of the angle of the shaft—horizontal, 
vertical, or in between—the “CARTRIDGE” BALL 
BEARING seal, with its long flange, minute clear- 
ance, recessed inner ring construction and multiple 
grease grooves, KEEPS THE GREASE IN AND 
THE DIRT OUT. 

Thoroughly tested in our own laboratory over a 
protracted period, and in the field under continu- 
ous duty, the “‘CARTRIDGE”’ BALL BEARING 
has demonstrated not alone its value but its 
SUPERIORITY. 


One of the largest motor manufacturers equipped 


‘a vertical motor with ‘‘CARTRIDGE”’ BALL BEAR- 


INGS and after running it on test over four years, 
nine hours a day, five days a week, writes:—‘“‘we 
have added no grease to either bearing and have ob- 
served no leakage’’. This test motor is still running, 
with the same results. 


Adopt the fully-sealed “CARTRIDGE” BALL 
BEARING as absolute protection against leakage, 
neglected lubrication, and dirt and grease contam- 
ination. It also eliminates numerous supplementary 
closure parts, machining operations and variables, 
and speeds up production. Moreover, it has con- 
venient regreasing and inspection features. 


Write for the Catalog. Let our engineers work with you. 


SIXTH ANNUAL PRODUCT DESIGN NUMBER 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 


171 















AHLBERG BEARING COMPANY 


MANUFACTURERS OF MASTER BALL 





ELECTRICAL 
WINDINGS 


COILS 


net litte alata 


@ A competent and experienced organization de- 
voted to the design and manufacture of coil windings. 
Paper interlayer sections—form wound and bobbin 
wound coils. 

Equipped for prompt production on quantity or small orders 


MAGNETIC WINDINGS CO. 


EASTON, PENNA. 


eae SALES CO. 


Sixteenth and Butler Streets, 


REPRESENTATIVES 


W. A. JORDAN 
295 Madison Ave. 
New York, N. Y. 


GILBERT GISLASON 
82 St. Paul St. 
Rochester, N. Y. 


Fryburg) 
402 Cherry St. 
Philadelphia, Pa. 


1836 Euclid Ave. 
Cleveland, Ohio 





BEARINGS 


A. J. LOEB SALES CO, 


THIS NEW CATALOG contains so much us- 
able data on the proper selection and main- 
tenance of anti-friction bearings that we think 
every executive, engineer and maintenance 
man will value it, no matter what bearings 
he uses. 





3030 WEST 47TH STREET, CHICAGO 


=a Service from 25 Branch Offices 





; ir Shaded-Pole A.C. Induction Motor offers 
Sorted a in ratings from 1/200 to 1/40 
h.p. Features include good apeee regulation, triple 
shading rings, self-aligning rings, and highest 
quality construction t roughout. An outstanding 
product’ of the pioneers in_ shaded-pole motor 
development. Write for detailed information. 


BARBER-COLMAN COMPANY ¢ ROCKFORD, ILLINOIS 
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with GRANITE 





New Electric Annealing 
Furnaces Produce Highest 
Quality Transformer Sheets 


Transformer manufacturers are rapidly taking advan- 
tage of the superiority of Granite City Transformer 
Sheets ...and getting the benefit of more ductile sheets 
with Jower core loss, and freedom from scale. Their 
transformers are showing an improved efficiency that 
means more sales and complete customer satisfaction. 

These finer transformer sheets are produced in 
Granite City’s newest Westinghouse Bell-Type Electric 
Annealing Furnaces. Higher temperatures in a control- 
led dry nitrogen atmosphere result in uniform temper 


Get Peak Efficiency For 


our Transformers 


ITY ELBCTRICAL SHEETS 








and grain structure, and accurate control of all electrical 
and physical properties. 

For peak efficiency in your electrical products, change 
over to Granite City Electrical Sheets “Tailor-Made’”’ for 
your transformers, dynamos or motors. 


GRANITE CITY STEEL COMPANY 


GRANITE CITY (Gvbiliieins aaE ILLINOIS 





Chicago + Cleveland + Denver + Indianapolis 
Milwaukee + Minneapolis + Moline 


Kansas City + Los Angeles + Louisville * Memphis 


— 
New Orleans + New York ~- St. Louis 


HOT ROLLED SHEETS « COLD ROLLED SHEETS ¢ STRIPLATES «© GALVANIZED SHEETS « TIN PLATE « PORCELAIN ENAMEL SHEETS 
ELECTRICAL SHEETS « TIN MILL PRODUCTS « CULVERT SHEETS « GALVANNEALED SHEETS 
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NU-BLAC 


A most economical porcelain for thousands of 


x THERMOLAIN [em x 


A rugged, porous, refractory porcelain . . . an 


excellent insulation for ranges, heaters, irons, applications requiring high mechanical and dielec- 
rheostats and similar applications where sudden tric strength. Does not soil in assembly. Highly lus- 
thermal changes occur. trous. Also glazed in brown and blue. 


Ke VITROLAIN 


A dense porcelain that is made with as low 

as .25% absorption or specially processed to 
give a moistureproof surface. Widely used for out- 
door applications such as telephone fuse blocks 
and railroad signals. 


w% LAVOLAIN 


Exceptionally high in mechanical strength . . . a 

strong, dense heat-resistant insulation. Used for 
bushings, rods, coils and other small parts. Stands 
rough handling and rapid heat changes. 


MAKERS ALSO OF 
COMMERCIAL WHITE 
STAR INSULATING BEADS 
STAR METER SEAL 


WRITE FOR SAMPLES 
AND SEND 
BLUEPRINTS 


AE 
OTe FOR ESTIMATE 


TRENTON, N. J. 


PORCELAIN 


PORCE 
41 MUIRHEAD AVE. 


MAKERS ELEC SRICAL 


A little CERROMATRIX 


LEADERSHIP! 


CRANE Keystone 
and Champion 


Gas Water Heaters rely on WILCO 


A safety gas control is an 
essential part of a CRANE 
Gas Water Heater. For lasting 
service and safety, it must be 
dependable. 

And that’s why the manu- 
facturer of CRANE Keystone 
and Champion Gas Water 
Heaters has standardized on 
Wilco Thermometal. Because, 
like so many hundreds of other 
leaders, Bastian-Morely Co., 
Inc., realizes there is no sub- 


stitute for Wilco dependability, 
accuracy and sensitivity. 
Pioneers in the development 
of thermometals as well as of 
electrical contacts, Wilco’s 
experienced research staff 
stands ready to aid in what- 
ever temperature control prob- 
lem you may have. For a 
quicker, more economical solu- 
tion write for ‘‘Wilco Blue 
Book of Thermometals and 
Electrical Contact Materials.” 


The H. A. Wilson Co., 105 Chestnut St., Newark, N.J. Branches: Detroit and Chicago 


WILCO THERMOMETAL 


Mi ie eC p) 


saves a lot of 


fitting and filing 


America’s tremendous defense program 
makes it more than ever necessary to con- 
sider the time element in product design. 
Astonishing savings in time can be accom- 
plished with CERROMATRIX in anchoring 
stationary machine parts that ordinarily re- 
quire costly drive fits. Quick, accurate 
alignment of bushings for shaft bearings is 
another important use for this versatile 
alloy. The simple procedure for both is 
described in detail in a valuable 36-page 
booklet-—THE CERROMATRIX MANUAL. 
This manual is literally packed with in- 
formation needed in every progressive 
metal-working shop that is interested in 
saving and making money. Send for your 


free copy today. 


CERRO DE PASCO 
COPPER CORPORATION 


40 Wall Street, New York, N. Y. 


Mining & Chemical Products Ltd., ndo 


tdian Distributors: Dominion Merchants Ltd., Montreal 
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—the heating element material 


Niclhiranme V 


The dependable heat-resisting alloy 


Whether your problem is an electrically heated casing as the above 
which was made for a large chemical plant or for a small electric 
curling iron, Nichrome V is the dependable heating element alloy 
to use. 


When you buy Nichrome V you are assured that you are using the best 
heating element material available. 


DRIVER-HARRIS COMPANY 


Harrison, New Jersey 


Trade Mark Reg. U.S, Pat. Of. 
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FOR LIQUID HEATERS 


Small, rugged Thermostat with ad- 
justable scale and locked setting for 
controlling water and other liquid 
temperatures up to 200° F. New 
design. Low price. Bulletin J-1. 
Also ask about new electrical cutout 
which prevents explosions or over- 
heating in water heaters. 



























FOR APPLIANCES AND HEAT 
CONSUMING DEVICES 


If you are looking for more depend- 
able control of temperatures at 
lower cost, whether for heating, 
cooking or roasting, see our effi- 
ciently designed thermostats that 
are quicker to wire and _ install. 
Many types. Ask for Bulletin J-3. 





@ You can't go wrong with “Diamond H” switches and 
thermostats built by the pioneer switch builders of 
America. Time has tested them in millions of installa- 
tions. Specialization insures highest quality at lowest 
cost. If this is what you want, then specify our product 
on your blueprints and orders. 


THE HART MANUFACTURING COMPANY 
HARTFORD, CONN. 





FOR ALL 
ELECTRICAL EQUIPMENT 


This small, slow-break toggle switch 
combines beauty with dependabil- 
ity. Quick, Snap-in mounting, 15 
ampere, 125 volt A.C., rating. The 
same simplified design that makes all 
“Diamond H” switches last longer 
and cost less. Ask for Bulletin J-5. 












THE CUYAHOGA 
SPRING COMPANY 


10270 BEREA RD 
CLEVELAND, OHIO 





1 


IT’S MADE FROM 
ROUND OR 
FLAT WIRE 


Cuyahoga Spring Co. 
can make it, including 
welded, pointed or 
threaded parts, in any 
metal or finish. Send 
for descriptive folder. 

















FOR LIGHTING AND 
MACHINE CONTROL 
Low Cost, Reliable Mercury Tube 
Relays for auxiliary or remote con- 
trol of all types of operations. Also 
Silver Contact Types. Bulletin J-4. 


Wi. 


An entirely new method 
of production gives you 
contacts with a surface 


iui ah glass 


One of the problems in the 

g; making of contacts for var- 
ious electrical devices was to 
attain a smooth surface finish. 
This was had by an expen- 
sive polishing operation on 
each contact which meant 





















An_ expensive 
polishing op- 
eration was 
necessary to 
remove these 
fabricating 
















lines. CLEVE- E 
LAND TUNG- added costs to the electrical 
daca ge er manufacturer who used them. 
inate at. 


CLEVELAND TUNGS- 
TEN has perfected a contact 
production process that gives you tungsten contacts with a 
surface smooth as glass. 

That means we are passing along production savings to you 
. a much better electrical contact at lower cost. Send us 
your specifications of requirements and let us submit samples. 


CLEVELAND TUNGSTEN, INC. 


10000 MEECH AVENUE @ CLEVELAND, OHIO. | 
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The WESTON multi-range 
AC Clamp-Ammeter 


Available in three models . . . each having six 
individual full scale ranges .. . to suit all main- 
tenance applications. Has convenient 6 position 
range changing switch. Well insulated for pro- 
tection. Can be used with insulated or non- 
insulated conductors up to 2” diameter. 


WESTON portable No longer is it necessary to interrupt a circuit and stop 
and panel type in 
instruments 


Available in the 


types, sizes and . with all machinery “on the line”. The jaws of this compact 
rengeenecessasy Set Gm: maintenance tool are just hooked around the conductor or 
production and as- 

sembly testing. Al- 
so in multi-range, pe : - . , 
multi-purpose in- iF each test takes but a fraction of the time ordinarily re- 
t h ‘ ‘ ‘ : ; 
Sain ea quired. Thus you save testing time and save working time, 
volt-ohm-milliameters, etc., etc. 


production while motors and machines are being tested. 


With the WEston AC Clamp-Ammeter you do your testing 
switch-blade, and you get your current reading. So simple, 


while safeguarding against equipment break-downs and 


WESTON Model 785 costly power losses. It’s an essential tool for any shop faced 
Industrial Circuit 


with an exacting production schedule. 
Tester 


And for the assembly line, the inspection department, or 
A compact, self-con- 


tained unit which pro- for other test requirements, there are WESTON instruments 
vides all the ranges - F ; : . 
(27 imal) necomeny specifically designed to do the job quicker, simpler, and 


for voltage, current with true WESTON dependability. Make sure you are get- 
and resistance meas- 


urements wherever high sensitivity is a factor ting all the benefits of modern WESTON instrumentation. 
... including signal systems, telephone circuits, 


cnntbiben shee cietainy slimmed diaalin, 00: Call on your local WESTON representative for information 


systems and amplifiers, etc., etc. or assistance; or write direct to Weston Electrical Instru- 


ment Corp., 582 Frelinghuysen Avenue, Newark, N. J. 


Laboratory Standards . . . Precision DC and Specialized Test Equipment... Light 
AC Portables . . . Instrument Transformers Measurement and Control Devices .. . 
. .. Sensitive Relays ...DC, AC, and Exposure Meters... Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. 


Electric Tachometers...Dial Thermometers. 


sce se mance 


FOR OVER 52 YEARS LEADERS IN ELECTR. 
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SPECIAL 


Trae FOL | Zee BOT. ELECTRIC CO. 
195 AMORY STREET BOSTON, MASS. 


Chicago, II|.—6161 So. State St. New York, N. Y.—101 Park Ave. Philadelphia, Pa. —112 So. 16th St. 


ey oo ES 


There's a Hilliard Clutch for every job, whatever 
your eS RUNNING 
FRICTION SINGLE REVOLUTION . 
SLIP... OR SPECIAL. If you have an involved 
or intricate drive problem, our thirty-five years 
experience in this specialized field will undoubt- 
edly help in the solution. Our engineering staff 
is available for this purpose. 


SMALL GEARS 


14 to 96 D.P. 


SPURS WORMS 


THE HILLIARD OVER- 
RUNNING CLUTCH. 


Four important functions: 


—automatic dual drive operation 
of any equipment with any type 
of prime movers 

—automatic operation of 2-speed 
drive 


SPIRALS RATCHETS 


BEVELS SEGMENTS 


—as a ratchet, permitting infinite 
adjustment 


—as an automatic back-stop 


THE HILLIARD SINGLE-~ 


IF YOU BUY GEARS — small 
Gears of any kind—any machinable 


material—high precision or com- 
mercial production—a few or a 
million—consult specialists—such 
as--- 


REVOLUTION CLUTCH 


An automatic clutch for intermit- 
tent and positive drive. 


Especially valuable for cutting or 


punching operations, packaging ma- 
chinery, etc. 

Simple trip makes it suitable for 
mechanical, electrical or manual 
control. 


Viade to order only No Stock 


No Catalog 


Gear Speci a si a ed a Write today for illustrated booklet giving detailed information 


R and data concerning the complete Hilliard line of precision 


built clutches. It will be sent promptly on request without 
eat a ae eee foes 


obligation. 
2650 W. Medill Ave. 


THE HILLIARD CORPORATION 


Phone Humboldt 3482 106 WEST 4TH ST. ELMIRA, N. Y. 
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RECTIFIER 


AS A PRINTERS 


As a printer puts any combination of 
words together from the individual let- 
ters in his type case— so the I. T. & T. 
Selenium Rectifier components and 
combinations, readily available in 
stock, lend themselves to all voltage, 
current and power requirements. 
Maximum efficiency for the specific 
need is thus obtained— from milliam- 
peres to thousands of amperes and 


from a few volts to thousands of volts. 


Diversification of assembly of these 
components makes possible a wide 
variety of rectifiers conforming to ai- 
most every conceivable mechanical and 
physical detail—a feature of inestimable 
value in overcoming unusual obstacles 
and limitations of shape and volume. 





Other Outstanding 


The I. T. & T. Selenium Recti- 
fier, a 100% domestic product, 
finds wide, general-purpose ap- 
plication in a variety of forms 
for the rectification of large or 
small currents at high or low 
voltages. It also has many other 
uses, such as spark quencher, 
polarizer or electronic valve. 


Efficiency : The high efficiency 
of the Selenium Rectifier over a 
wide load range assures eco- 
nomical operation, low costs 
and eliminates maintenance. 





Compactness: The high per- 
missible back voltage of the 
Selenium Rectifier plates holds 
to a minimum the number re- 
quired. Also the high current 
density permits the use of small 
plates. These features together 
with simplicity of design make 
it a comparatively small com- 
pact unit. 


Overload Capacity: It will 
withstand short overloads of 
ten or more times the normal 
rated current without damage. 


Address Engineering Department for descriptive bulletin. 


Ruggedness: It is entirely 
metallic, rugged in design and 
construction — unaffected by 
shock or vibration. Not critical 
to assembly pressure. 


Wide Temperature Range: It 
operates instantly in ambient 
temperatures of from — 40°C. 
to + 75°C. for continuous service 
—higher for intermittent. 


Regulation: Stable output dur- 
ing years of wide use and good 


Consulting engineering services available for specific requirements. 


CASE OF 












Features of I. T.a T. Selenium Rectifiers 


regulation with varying load 
demands. 


Electrical Stability: It has no 
moving parts, it requires no 
adjustments or replacements, 
there is nothing to get out of 
order. It has indefinitely long life. 


Low Back Leak: It has negli- 
gible back leak for battery 
charging. No protective devices 
required to guard against in- 
terruptions in A.C. supply. 






INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 
137 Varick Street, New York, N. Y. 
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WERE busier than a couple of hives of 

bees but we want you to know one 
thing: regardless of the pressure brought 
about by the increased volume of rush or- 
ders, we refuse to allow any let-down in the 
accuracy or quality of Accurate Springs. The 
activities of the engineering and inspection 


departments have been intensified to insure 
this. In other words, we insist upon “mak- 
ing haste slowly”, jealously guarding the 
reputation of Accurate products. Your 
production schedules have probably been 
stepped up. You need 
more than ever this as- 


Spring surance of quality and 
POP IAA / precision from your 


oa ee aa sources of supply. 
spring data. Be sure you get it. 
Colt Me cela tal) 







_ ACCURATE SPRING MANUFACTURING CO. 
; 3817 W. Lake Street “ Chicago, Ill. 


ao 














* LAVITE « 


HAS SAVED MANY AN 








APPLIANCE DESIGNER 
HEADACHES ... 


Many an electrically energized 
appliance, machine and equip- 
ment designer has found his 
toughest battle to reconcile 
cost limitations with exacting 
insulating requirements. 
LAVITE Steatite Ceramic In- 
sulation, plus Steward service, 
have offered innumerable 
solutions to these problems. 
Write today for samples and 
quotations. 






New Yor 


Chicago 
549 W. Randolph St. 


OR practical solutions to problems involv- 


ing made-to- 


parts — formed accurately and economically 
by the cold upset process — it will pay you to 


VERY HIGH 
DIELECTRIC VALUE 
GREAT MECHAN- 
ICAL STRENGTH 
STEATITE CERAMIC 
INSULATION 
PRESSED AND 
MACHINED TO 
CLOSE 
TOLERANCES 


D. M. STEWARD MFG. CO. 


Main Office & Works: Chattanooga, Tenn. 


Cleveland New England 


k 
145 Varick St. 13000 Athens Ave. 179 Melrose Ave. 
J. A. Tompkins Kirby Company Needham, Mass. 


Los Angeles, 4116 Avalon Bivd. 
Electrical Manufacturers Supply Co. 


order screws and headed 





consult PROGRESSIVE experts. In addition to 
standard Machine Screws and Nuts we spe- 


cialize in fastening devices requiring heads, 
threads or finishes to meet particular require- 
ments. Send us your sample screws or specifi- 
WIN cations for estimates. No obligation, of course. 


< 
> 






i] Zhe PROGRESSIVE MEG. CO 


Pepe rnwGTON-+--CONNEC TIC UT 
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High quality alarm bell manufactured by Edwards & Company, Nor- 
walk, Conn., using Monel plunger and “Z” Nickel flat reaction spring. 


a0 44 97 ***Monel”’ and other trade-marks which 
have an asterisk associated with them 
1 & ICKEL are trade-marks of The International 

Nickel Company, Inc. 


SIXTH ANNUAL PRODUCT DESIGN NUMBER 


Quick, faultless operation at critical time 
assured by heat-treated “Z” Nickel 


Edwards and Company of Norwalk, Conn., take 
no chances in manufacture of this high quality 
alarm bell. Used in schools, factories, hospitals 
and the like, it must respond without fail in 
emergencies. 

Critical parts are the plunger and spring... 
each of which must remain free of rust and cor- 
rosion to ensure good working conditions even 
after long periods of inactivity. Also, essential for 
the flat reaction type spring is absolute reliabil- 
ity as to length of life. Performance of some 
metals tested varied from the required 1000 con- 
tinuous operating hours, down to only two or 
three. “Z” Nickel*, however, was still operating 
perfectly after 1685 hours, 

In addition, the plunger must not become upset 
by continual striking against the bell. Since 
Monel* combines corrosion-resistance with the 
necessary toughness and hardness, it is the metal 
used for this important part. 

For vital parts of electrical equipment use 
Nickel-base alloys. Write for BulletinsT-5 “Engi- 
neering Properties of Monel,” and T-16 “The 
Heat Treatment of ‘K’ Monel and ‘Z’ Nickel.” 
Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 
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The Shortest Road 
FROM BRAIN 10 BLUE PRINT 


When they’re yelling for speed and you’re 





under pressure, use Matsurf Pencil Tracing 
Cloth to get that idea on a blue print — fast! 
With Matsurf you can make your blue print 
right from a pencil tracing — ink in the drawing 
later when the rush and bustle is over. You 
get the same clean, accurate prints from pencil 
tracings on Matsurf that you do from ink 
drawings on other high quality tracing cloths. 

Matsurf Pencil Tracing Cloth has a special 
“parchment” finish — will never pinhole, turn 
brittle or opaque with age. When you’ve 
inked in drawings on Matsurf, you know 
they’re permanently safe. For speed, 
accuracy, permanence — specify | 
Matsurf next time you order tracing 


cloth. Write today for free samples. 


‘ 


FINISHING COMPANY 


PROVIDENCE, RHODE ISLAN 






GIVE YOUR NEW PRODUCTS 
EXTRA SALES APPEAL WITH 






























Sa 
| 7 ar 


Successful modern electrical devices are usually 
designed to offer utmost utility, convenience, 
and sales appeal! You go a long way toward 
attaining these important objectives when you 
include DRAKE Dial or Jewel Pilot Light As- 
semblies in new product designs. The tradi- 
tional dependability of these products have won 
the preference of most of America’s largest 
electrical manufacturers. A great variety of 
standard types are offered for quick shipment. 
Special designs developed to order by our 
competent engineers. Large, specialized pro- 
duction assures speedy service. 


a a 


May we send you our catalog? par nomei9234s 


OCLC Le 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 








Pulp Products Department 


SSM eee eee ee 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. III. 
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: ODAY, with the clamor for emergency production grow- 
2192345 
ing increasingly louder, there is grave danger of too 


hasty action . . . of quality unnecessarily compromised. 


That is why we take this occasion to remind you that after 
the clamor has died away . . . business will still be going on, 


as usual. 


And that is why, also, we venture to suggest that today, more 


than ever, it is important to know by test. 


Electrical Testing Laboratories offers you unexcelled facilities 
to know by test about strength, safety, durability, efficiency 
and performance of products to be purchased_and products 
to be sold . . . whether the testing required be electrical, 
mechanical, thermal, chemical, paper, appliance, physical, 


radio or color. 


ELECTRICAL TESTING LABORATORIES 


EAST END AVENUE AND 79TH STREET o NEW YORK, N. Y. 
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This view of a Koolohm with outer ceramic shell 
cut away shows how the exclusive Sprague wire in- 
sulation permits interleaved windings to obtain 
higher resistance in less space—yet with larger wire 
sizes for extra safety. Turns touch but cannot short. 


Portion of Koolohm’ wire with section of insulation removed. 





AN OFFER 


If you are an industrial user of wire wound resistors 
in any size from 5 to 200 watts, we suggest that you tell 
us the resistance, size and terminal type of one of your 
present units and /et us send you a sample Sprague Koolohm 
or two for comparison. The many advantages and econo- 
mies made possible by Koolohm construction will then 
speak for themselves. You'll have better resistors and 
we're willing to bet we'll have a new customer. Why 
not investigate this amazing new resistance develop- 
ment today? 

Koolohms answer countless problems left unsolved 
by ordinary resistors. Simplified mounting; economies 
in space and cost; high resistances in remarkably small 
size; unexcelled heat and humidity protection; cooler 
operation than any other resistors of equal size and rat- 
ing; complete insulation without fragile coatings to chip 
or crack—such are but a few of the improvements re- 
sulting from the exclusive Sprague method of covering 
every bit of wire before winding with a 1000° C. heat- 
proof, moisture-proof insulation material. Investigate! 
You be the judge. 


SP RAGU iCE 


AOOLOKIM 


RESESTORSE 


SPRAGUE PRODUCTS CO., North Adams 


MASSACHUSETTS 

























Why WESTINGHOUSE 
Specifies ee 
On the Main Contacts of 
meni m@ their Type DA “DE-ION” 
Air Circuit Breakers 





When Westinghouse Electric 
Manufacturing Company designed : 


their Type DA “De-Ion” Air Cir- 
cuit Breaker for commercial, in- 
dustrial and central station cir- 
cuits, they decided to build a 
contact structure that would give 
efficient service during the entire 
life of the breaker, without need 
of cleaning or replacement. 
GIBSILOY Silver-Nickel Contacts 
inlaid in heavy copper blocks 
were specified for the main con- 
tacts, because: 


1 ) GIBSILOY maintains a low 
contact resistance during years 
of service, enabling it to carry 
heavy currents with a minimum 
of heating. 


2) GIBSILOY is hard and 








smooth . . . is not distorted by 

heavy pressures _ repeated dndates ina nag 
operations ... will not gall un- Contact structure o e estinghouse 
ao rolling action. a Type DA-60 ‘‘De-lon’’ Air Circuit Breaker 











(rating: 5000 amperes; 600 volts, A. C.) 
showing Gibsiloy contacts on main con- 
GIBSILOY Ductile Contacts from tact structure. 
Powdered Metals are available in 
a wide variety of compositions and shapes to meet any contact require- 
ment. Write for free copy of our new Catalog C-10 (just printed), which 
gives complete details. 


SEU FPF 79777, 


BLEUE Gipson Ecectric COMPANY 


‘ 8349 Frankstown Ave., Pittsburgh, Pa. 













































P.O. BOX 1605 


NEW aeons 


ON COIL WINDERS 





Do you have the latest information on these 
UNIVERSAL COIL WINDERS? 
No. 84 Cross-Wound Coils for Radio Receivers. 

Ask for Bulletin 84. 


No. 96 Layer-Wound Coils—“Cotton Interwoven” 
and Non-Insulated. Ask for Bulletin 96. 


No. 98 Heavy Duty Winding of Direct Current 
Field Coils, Paper-Insulated Transformer 
Coils. Ask for Bulletin 98. 


No. 102 “Synchronized Production” of Non-Insu- 
lated Coils. Ask for Bulletin 102. 


No. 104 Paper-Insulated Coils in Multiple Form at 
High Speeds. Ask for Bulletin 104A. 


No. 105 (“Duo-Matic”): Up to 28 Paper-Insulated 
Coils Wound at Once. Ask for Bulletin 105. 


UNIVERSAL WINDING COMPANY 


PROVIDENCE, R. I. 
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WAYS TO HELP GIVE 
YOUR CUSTOMERS 

A TROUBLE-FREE 
ELECTRICAL APPLIANCE 


Make sure the cord set you use contains General Electric 
Portable Cord. Unexcelled laboratory control facilities 
provide consistent high quality. 


nur Ar 


oO - 
e— 8 


Insist that the cord set be equipped with a G-E molded-on 
all-rubber plug that won’t break or become loose. It’s the 
modern way to eliminate costly service trouble. 


with a G-E molded-on rubber device, strain relief or con- 
nector, to prevent damage from strains or severe treatment. 


Take advantage of General Electric styled cord sets that 
carry out your appliance styling and therefore add to 
rather than detract from the appearance of your products. 


7 Make sure the appliance end of the cord set is protected 
— Ah 


SEND FOR FURTHER FACTS 


For complete information — advice concerning your particular problems — write to Section Q-0160, 
Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 


GENERAL & ELECTRIC 
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Ll em CALLED ON THE CARPET whenever 
we have a production delay. One experience 
with contacts was enough. From now on, I de- 
cided, I’m buying the best and hang the cost. 
No contact is going to make a monkey out of 
me. Now I specify Callite contacts — they’re 
dependable—long wearing, and actually more 
economical, because of Callite’s complete range 
and special engineering service—contacts fabri- 
cated to exact specifications.”’ 






CALLITE INVITES YOU to consult its experienced 

engineering staff for help on your contact problems. 

For bulletin pointing the way to better contact per- 

formance, address Callite Tungsten Corp., 547-39th St., 
Union City, New Jersey 


Callite contacts are available in Tungsten, 

Molybdenum, Silver, Platinum and alloys, 

in a wide variety of shapes and sizes. 
|. CONTACT CALLITE FOR CONTACTS — | 


_ CALLITE TUNGSTEN CORPORATION 


547-39th STREET * UNION CITY, NEW JERSEY : 
CABLE: “CALLITES” k 





t 





“Cost of finished assemblies was 
a big problem in our plant until 
we tried Chicago double rivet 
setters. We now get all the ad- 
vantages of lower cost through 
mass production methods. Fur- 
thermore, the feature of adjust- 
able riveting centers of our 
Chicago equipment practically 
eliminates the need for buying 
new riveting units every time 
slight changes are made in 
product design.” 


WRITE FOR CATALOG 


Learn about the production of this 
money-saving machine in your own MODEL 55—sets two 1/8” tubular 
shop No obligation rivets at once on centers from 


7/16" to 7”. Larger models avoil- 
e able. Bench and pedestal types. ,; 
RIVET & MACHINE CO. 


1848 So. 54th Ave. (Cicero P. O.) Chicago, Ill. 






BUY IT 
from PYOTT 


veer me 


TRY a LY 


WO 
WV: 


SVE TU ae a) on 
20% ON PYOTT 
Vee-Tex DRIVES 


Unusual savings in the cost of V-Belt Drives—as 
much as 20% in some cases—are made possible by 
the new V-Drive ratings. Pyott’s new catalog on 
Vee-Tex Drives shows how you can benefit most by 
this development, how to select the cheapest drive 
for any job. 


Nobody who specifies drives should overlook this 
money-saving catalog. Its 112 pages are full of inter- 
esting, important information. Write for Catalog B. 


PULLEYS - FLYWHEELS - SHEAVES - GEARS « V-BELTS» CASTINGS 










328 NORTH SANGAMON STREET, CHICAGO 
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A Parade of PROGRESS 
that’s a guide to PROFIT! 


Biases you have noticed the increasing use of Durez 
plastics for many widely different types of electrical prod- 
ucts in recent years. Now, this modern material is em- 
ployed in products as varied as radios, bilge pumps and 
automatic soap dispensers—and the field of its usefulness 
is expanding every day. 

Today, the possibilities of development and improve- 
ment with Durez plastics are greater than ever. Design 
limitations have practically vanished. Molding machin- 
ery is better. You have a wider choice of Durez molding 
compounds than ever—and new ones to meet special 
conditions are being developed constantly. 


If you are not fully familiar with the versatility of 


ITS HANDSOME molded Durez housing helped 
the Kadette “Topper” table radio win major Award 
in the Communications Group of the Annual Mod- 
ern Plastics Competition. Millions of table and port- 
able radios now have Durez housings and this ma- 
terial has been adopted for miniature radios. 


OF ALL MATERIALS tried, in- 
cluding plastics, only Durez 75 
was able to meet requirements 
for the housing of the Fleming 
Bilge Pump. This housing won a 
major Award in the Annual 
Modern Plastics Competit.on. 


Durez plastics, it will pay you to look further into these 
modern materials. Like hundreds of other progressive 
manufacturers you will find that Durez offers design, 
production and sales advantages available in no other 
material. For more information just write— 


DUREZ PLASTICS & CHEMICALS, INC. 
690 Walck Road, North Tonawanda, N.Y. 


HOW DUREZ PLASTICS have helped 
many manufacturers make better products is 
told in a new booklet: “It’s a New Business 
Custom.” It’s good reading—and you may 
find it valuable reading. 


AN INTERESTING use of Durez plastics is the 
housing of the Barsope De Luxe, sanitary soap dis- 
penser for barber shops, which combines attractive 
appearance with resistance to soap and water. This 
product was one of three that won Honorable men- 
tion in the Annual Modern Plastics Competition. 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 
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B a k ae rr @ &s #i t a © t Because this pressure switch, manufactured by the 


Square D Company of Detroit, was designed to 


im a t qe > i a y Se ee ] Vv a? a operate in pits and similar damp situations and 


under unusually severe conditions, the problem of 


* assuring consistent, accurate. operation was more 
ae diffieult than ordinarily acute. These constantly unfavor- 
& & 
problem in this 
e at reasonable cost in both large and small: type 
pressure switeh switches, A built-in contact assembly made from 


special Baker silver inlay material solved the com- 
bined difficulties of this case. 


able conditions and high operating currents neces- 
sitated rugged construction of contacting elements 


We are exceptionally well equipped to find the 
answer to questions like this with our more than 
oe three quarters of a century of experience as metal- 
ee @ | lurgists, our highly trained staff and our up-to- 
the-minute mechanical equipment. 





Make it a routine matter to consult us when you 
need contacts or have a contact problem. We 
shall always be glad to work with you. 


BAKER & CO., INC. 


SMELTERS, REFINERS AND WORKERS OF 
PLATINUM, GOLD AND SILVER 


113 Astor St.. Newark, N. J. 
New York San Franciseo Chieago 


YOUR PROBLEMS 


Call on Hubbard's long expe- 
rience and skill in developing 
and manufacturing parts like 
these, to accomplish the re- 
sults you are after in those 
various design and production 
problems. 


Send in Aon is drawings, or 
describe your problem. 
Your inquiry will bring real 
assistance and the advan- 
tages of long experience. 


BEAD CHAIN® 


The swiveled construction and smooth decora- 
tive finish of BEAD CHAIN* have proven of 
unusual value with many products in the 
electrical field. Our 25 years’ experience is 
available to manufacturers for devising practical 
assemblies of BEAD CHAIN* for their products. 










BEAD CHAIN 


®STas.isnend '9!4 


Trode Mark Reg US Pat OA 


a 
M.D.Hubbard Spring Company [iiitaatebe Tuer tera Cerueltivienee! 
560 CENTRAL AVE., PONTIAC, MICH. *Reg. U.S. Pat.ofr. 16 MT. GROVE ST., BRIDGEPORT, CONN. 
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“TOPHET” 


CONTINUES 
TO 
TOAST 


TOASTMASTER 















THE 1941 JTOASTMASTER HOSPITALITY SET | 


wT internationally famous TQOASTMASTER Toaster 


year after year contains “TOPHET” nickel chrome elements. 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


VISIT OUR 1940 WORLD'S FAIR EXHIBIT IN THE HALL OF INDUSTRY AND METALS 





“WA TO THE RESCUE OF STALLED 


PRODUCTION gf seg LINES COME | 


BARNES-MADE sprincs agp SMALL | 
STAMPINGS LQ wr Forms a | 
CG ACCURATE TO SPECIFICATIONS | 












ON YOUR YaR7 °RODUCTION PARTS 





WALLACE BARNES COMPANY 


BRISTOL CONNECTICUT Sine Cotecrarion 
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PRODUCTS for 

















of COMPOUNDS 


Sta-Warm Electric Compound Heaters & Pourers, Heated Hoses 
& Valves, are being used in many industries to heat everything 


illustrated indicate the range of Sta-Warm products. 


... IF you 


want precise heating, greater efficiency, reduced costs engi- 
neered right into your job, write today for Sta- Warm engineering 


assistance. 


HEATED VALVES 


This is a Sta-Warm electrically- 
heated 5” valve, controlled by 
a variable thermostat. Designed for 
service on steam, water, oil, wax, 
asphalt and other lines to eliminate 
freezing, congealing, use of hazard- 
ous open flames. All types and 
sizes of valves available; heated 
insulation; thermostatic rheostat 
control. 





ELECTRIC HEATERS 


This 10 gal. Heater is suitable for 
asphalt, wax, oil, sulphur, marine- 
glue, chemicals, etc. Uniform heat- 
ing top to bottom; Fixed or selec- 
tive thermostatic control to specifi- 
cations; Steel, copper, monel, glass- 
lined inner tanks; Heated outlet 
valves to prevent “freezing; Hand 
or motor agitators; many other 























SOLUTIONS for ALL COMPOUND HEATING PROBLEMS 


HEAT CONTROL 





a BUILT in 
HEATIN from the simplest glues to difficult waxes, corrosive chemicals, 
wen korogel, etc.—and repeat orders prove how satisfactorily ANY SIZE or SHAPE 
they're producing results. . . . Backed by this valuable experience of ANY MATERIAL 
POURING Sta-Warm engineers will be glad to recommend a solution for for ANY SPECIFIED 
CONVEYING your compound heating problems. . . . The two Sta- Warm units or 









models, 2 qt. to 150 gal. capacity. 


Write for Details 


















STA-WARM 
ELEC. CO. 


565 N. Chestnut 
Ravenna, 0. 





In Corer 


USE 1940 SPEEDCRAF 
WIRE STRIPPERS 


For Greater 
Production and 
Increased Profits 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 

























, 
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Write for complete information—sending wire samples— 


TRIAL no obligation 
\t deste ; 1729 Eastham Ave. 
THE WIRE STRIPPER CO., 3722, Eastham Sy 


io 











Send for 
sample of NEW #555 
small instrument 





4 
Circuit BREAKER 
THE TRUMBULL ELECTRIC MFG.CG. Plainville Conn. 


New design bimetal thermostatic latch gives accurate 
calibration. Each pole has a thermal trip device to give 
inverse time protection on small overloads. For depend- 
able action in the automatic operation of your prod- 
uct use Chace High Temperature Thermostatic Bimetal, 
made in various types and sold in sheets, strips, also 
fabricated ready for assembly. Let ‘‘Chace”’ help you. 



















Pilot Light Assembly. | 
Necessity where 


Jewel is only 38” in lhe, 
| xs 

: J" 

space 1s limited. —_ be 


outside diameter. A 
WRITE FOR NEW CATALOGUE 






x 


MANUFACTURED BY 


DIAL LIGHT COMPANY 
OF AMERICA, Inc. 


90 WEST STREET, NEW YORK, N. Y. 












UNDERWRITERS 
APPROVED 
MODEL 100 








W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 
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Manufacturers and Cutters of Wool, 
Hair, Jute and Synthetic Felts 


MOLDED SYNTHETIC RUBBER PARTS 
NEOPRENE PERBUNAN THIOKOL 
FIBRE GASKETS 
WOOL LUBRICATING WICKS 
WOOL OIL RETAINING WASHERS 
COMBINATION FELT AND 
NEOPRENE OIL SEALS 
VIBRATION ABSORBING FELTS 


“Laboratory Planned for Specific Needs” 


WESTERN FELT WORKS 


4029-4115 Ogden Ave., CHICAGO, ILL. 
BRANCHES: 


New York City Seattle St. Louis 
Cleveland Portland Cincinnati 
Detroit Boston San Francisco 
Pittsburgh Philadelphia Los Angeles 


PARTS LIKE THESE 


IN ANY QUANTITY 
TO 
CLOSEST TOLERANCES 


Specializing in custom-made parts. 
Capacity up to 1” diameter on turned 
pieces and up to 4” diameter on 
gears, pinions, etc. Sub-assemblies 
and assemblies. Plating facilities. 


SEND YOUR SPECIFICATIONS 


CUSTOM PARTS DIVISION 
WALTHAM WATCH CO. 
WALTHAM, MASS. 


| : 
BRASS po P iakes 
1/16th inch to 


BRONZE-COPPER a 
PHOSPHOR BRONZE ~ 

NICKEL SILVER TIN COATED 
BERYLLIUM COPPER Cons AND 


STRIPS 


THE BALTIMORE BRASS CO. 


1205 WICOMICO ST. BALTIMORE, MD. 
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TS 


Send for this new 


WASHER STOCK LIST 


showing washers on hand for immediate shipment, in- 
cluding a complete range of all standard sizes as well as 
hundreds of other washers in a great variety of special 
sizes, materials, and finishes. 


SENT FREE TO RATED FIRMS 


UN ai 


‘The World's Largest Producer of Washers 


2200 South Bay St. Milwaukee, Wis. 


RHEOSTATS 

ELECTRIC GLUE POTS 
MELTING POTS & LADLES 
ELECTRIC SOLDERING IRONS 
ELECTRIC UNITS & ELEMENTS 


VULCAN ELECTRIC COMPANY 
LYNN, MASSACHUSETTS 





you’re careful 
IF about the selec- 
tion of socket 
screws for electrical serv- 
& ice, you'll compare. And 
a having compared, you'll 
% choose ‘“Unbrako’”’ Pro- 
ducts for their uniform- 
ity and strength; for 
their unique self-locking 
feature; for their cold- 
forged heads, knurled 
A for a ‘“Better-Grip’’. 
Write for samples and 
literature. 


STANDARD PRESSED STEEL Co. 
BOX 594 JENKINTOWN, PENNA. 














Design this new 


SHAWMUT TYPE-B MOTOR 
OVERLOAD SWITCH 


right into your 


AIR CONDITIONING 
REFRIGERATORS 

WASHING MACHINES 

FANS AND BLOWERS 
PUMPS AND COMPRESSORS 
FLOOR POLISHERS 

OIL BURNERS 

SAWS 


SMALL GRINDERS 

STOKERS 

SMALL PRINTING PRESSES 
SMALL CONVEYORS 

MACHINE TOOLS 

AND MANY OTHER TYPES OF 
MOTOR DRIVEN EQUIPMENT 


@ This manually operated auxiliary circuit breaker, 
maximum rating 1 HP 115-220 volts A.C., offers ther- 
mal overload protection combined with off and on 
switching. Simple, compact and sturdy construc- 
tion. Open or enclosed types: mounting bracket 
and operating handle fit standard boxes and cover 
plates. 





1. Highly insulated molded base. 2. Easily accessi- 
ble long screws, with large heads, for easy installa- 
tion of heaters. 3. Heater for thermal overload 
protection, available in twenty-four different am- 
pere ratings, legibly stamped for identification. 
4. Non-welding alloy contacts, for long life. 5. Sin- 
gle flat spring of special alloy for long life and extra 
contact pressure. 6. Only two moving parts in sim- 
ple overload tripping mechanism. 7. Mounting 
bracket of universal type; fits any standard switch 
box. 8. Large terminal screws, easily accessible, for 
proper connections. 


All Metal Parts Are Rust-Resisting 


Write for Our New Catalog 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 













WHERE ELECTRICALLY OPERATED MACHINES 
AND EQUIPMENT REQUIRE A COMPACT, 
INSTANTLY-ADJUSTABLE POWER SUPPLY 






... it’s the new variable speed 
LENNEY TRANSMISSION 






































¥%& Incorporating a motor of the constant speed, 
three-phase type, the Lenney unit is positive in 
its drive. Quiet in operation, free from vibra- 
tion, it is available in sizes from ¥% to 714 
horsepower inclusive. Note the streamlined, 
space-saving design that makes the Lenney 
Transmission particularly adaptable to applica- 
tions where limited area is an important factor. 


If you. have a variable bower problem, our engineering 
facilities are at your disposal without obligation. Write 
today for illustrated catalog. 


tA AR eee 





WARREN, OHIO 






FLUORESCENT LAMP 


Engineered to your 

fixtures to guarantee 
trouble-free operation, 
Samples submitted for testing. 


THE ACME ELECTRIC & MFG. CO. 


35 WATER ST. CUBA, NEW YORK 















Hollow Screws fit your special 
electrical needs for small screws 
? that hold under vibration. Ask for 
yj FREE test samples in any sizes follow- 
He Hollow Set Screws in size No. 4 
andup. Socket 
Head Cap 
Screws in size 4 
No.2andup. / 
Special to 
Y, order in 
brass or ary 
alloy. 


~ acateneneg ee 
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THE ALLEN MANUFACTURING COMPANY 


HARTFORD, CONNECTICUT, USA 
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A 
TIME DELAY RELAY 


THAT DOES A 


BIG JOB 


INA 
SMALL SPACE 
One of the large line of unusual timers 
—designed and built with micrometer ad- 
justing control to meet the new, present- 
day conditions and demands. 

If you seek dependability—accuracy and economy 
—then let us know your specifications. 



















Tim RUG SUT a ROOT IDA h ein 


MANUFACTURERS OF 
TIMERS, TIME SWITCHES AND TIME METERS 


Wuicasweos CE NTERBROOK CONNECTICUT 


EICOR Lightweight MOTORS 


Packs plenty of power! 
Especially engineered 
for exacting aircraft, 
radio equipment and 
similar D.C. applica- 
tions. '/1s HP at 8500 
R.P.M. Weight only 
14% Ib. Diam., 2 5”. 
Length, 2%4”. Avail- 
able also in 
other sizes. 
Write for de- 
tails. 


515M So. Laflin Street 
Chicago, Illinois 
Export: AD AURIEMA, INC. 118 Broad Street, New York, N.Y. Cable: Auriema, N. Y. 





B-1-W Flexible Cables 


are in use today in thousands of applications from small deli- 
cate instruments to elevator controls. Smal! multi-conductor 
cables designed for continual flexing; special flexible lead 
wires for service at low voltage, or at high temperatures, or in 







YN 


ecial 












ra. presence of oil; rubber or neoprene sheathed cords with just 
Tider the proper conductors for control or power circuits. These 





products among hundreds of constructions regularly manufac- 
tured to order may be just the design for your application. 
State your problem, we will submit samples and suggestions 


without charge. 
WIRES CABLES 
All sizes and types of flexible cords 


Insulated with rubber, cotton, as- J 
bestos, glass, or varnished cambric. ae sa made to standard speci- 
cations. 


ce. a type of Electri- Constructions modified for particular 
sti : service conditions. 


SHIELDING SPECIALTIES 


Copper, bronze, or aluminum. Co-axial cables and assemblies. 


BOSTON INSULATED WIRE & CABLE CO. 
DORCHESTER, MASS. 


No. 4 
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for maximum 


electrical effictency 


Throughout the electrical industry one solder 
is recognized as first in the field: 


KESTER ROSIN-CORE SOLDER 


This famous product is the result of Kester's 
43 years of continuous solder manufacture. The 
rosin-flux is scientifically prepared in Kester labo- 
ratories specifically for electrical work. This Aux 
eliminates corrosion and gives added protection 
against fire hazard. 


For perfect wiring results, specify Kester 
Rosin-Core Solder on every job. 


Write Kester engineers for expert advice on 
any soldering operation. There is no obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue Chicago, Illinois 


Newark, N. J. 
Brantford, Ont. 


Eastern Plant: 
Canadian Plant: 


KESTER 


CORED SOLDERS 


STANDARD FOR INDUSTRY 








@ Costs a little more; worth many 
times as much as any other saw filing 
machine. Precision built, with hard- 
ened steel used liberally wherever 
there is a part subject to wear. 


@ We have valuable news for you, 
to show you how to prevent needless 
expense for repairs and parts. Inquire 
today for the information that saves 
money, files and saws. 






PENCE BUILDING 


AM ame aL 


FOR RESILIENTLY MOUNTED MOTORS 


GRIPPED PERMANENTLY 
BY DIE-CAST ENDS 


MADE OF RUBBER 
WITH EXCLUSIVE OIL- 
RESISTING TREATMENT 


CUSTOM MADE FOR 
MOTORS 1/4 H.P. OR LESS, 
FOR SHAFTS 1/2” OR LESS, 
IN LENGTHS FROM 2” UP 


Ciuszions starting torque. Provides ample flexi- 
bility for minor angular and lateral misalignment. 
Increases life of driven parts. Made in various degrees 
of flexibility, engineered to specific job and loa 
More than 500,000 giving ee service. 
WRITE TODAY OR SAMPLES 
GUARDIAN UTILITIES COMPANY 
212 EAST MICHIGAN STR MICHIGAN CITY, INDIANA 


GUARDIAN 
20200. eae ee ates 








UIRE TODAY , 


INDUSTRIAL ENGINEERING COMPANY, Inc. 
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.. . ABOUT THE NEW AUTOMATIC 
UNIVERSAL SAW FILING MACHINE 
BUILT LIKE A MACHINE TOOL 


@ This machine files band saw blades, 


circular saw blades up to 24”, hand saws 
and any other saw blade that can be filed 
with a three cornered file. 


THE ONLY PRECISION BUILT 
SAW FILING MACHINE! 


MINNEAPOLIS, MINN. 





No. 48-30 
STEEL BENCH 





A STURDY ALL-STEEL 
BENCH for All-Round Service 


@ Ruggedly constructed for life- 
time service. Top and shelf of 12- 
auge steel strongly reinforced. 
Sane © by heavy angle steel 
legs. Built in several sizes to meet 
space requirements. Olive green 
finish. 


Han dy ALL-STEEL 
TOOL CABINET 
with Tray Top 

@ Well-built all-steel cabinet for 
tools or general storage. Tray top 
24” x 16” can be used as wo 


No. 36-24 table. Height, 36”. Two adjust- 
TOOL CABINET ©@ able shelves. Olive green finish. 


ANGLE STEEL STOOL COMPANY 


Sheet Metal Equipment for Factory, Shop and Office 
232 OAK STREET PLAINWELL, MICHIGAN 
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BEARING 


; 
L 


's 


— IS YOUR 


SILENT SENTRY 


MAINTAINING EFFICIENT BEARING 
OPERATION UNDER ALL CONDITIONS 


“On duty” every hour of 
the day for years on end, 
Randalls guard your 
equipment against bear- 
ing failure. In electric 
motors, washers, ironers, 
air- conditioning equip- 
ment, blowers, airplanes, 
tractors and a hundred 
other units in almost every 
type of machinery, they 
assure long, continuous, 
quiet, trouble-free opera- 


THE COLONIAL tion in the field. 
IK: VLATOR COMPANY * 


AKRON, OHIO 






















in Cé ~ \ue 
celain ¢ : Send 0 
of produc ms ade to your oO 


Colonial por 
ts m 


efficiency 


‘ ar 
js on pore elain pa 


higher 
quot atior 


Bice Cut-away sections of a few of 


many styles of Randall bushings 




















Graphite Bronze Bushings 


Randall Patented Graphite Bronze 
Bushings have machined grooves 
permanently filled with porous 
lubricating graphite. The graph- 
ite-filled grooves not only pro- 
vide, but retain, lubrication, and 
also act as capillary wicks when 
used in connection with oil reser- 
voirs, providing controlled, proper 
and efficient lubrication to the 
shaft. Available in any required 
size and style. 


RUBYFLUID aids = 
Proper Product Building 
When considering proper product building in FLUX 


the electrical field, weigh the importance of as 
neat, strong soldered unions! Rubyfluid pro- wa 
duces those desired re- 
sults and makes them 
easier to attain. Rubyfluid is fast acting. No 
special equipment required. No fumes or cor- 
rosion.® Available in paste, flux, core solder or 
RUBY’S Stainless Steel Flux. 

Write for Free information. 


RUBY CHEMICAL CO. 


64 McDowell St. Columbus, Ohio 





One-Piece Steel Housing 
Pillow Block 



















































® 











pice 
Self-aligning 
ae ie Self-lubricating 
t of 12- Pillow Blocks 
ae Quiet, low in cost, easy to install, 
Saat Randall Patented Pillow Blocks 
will serve dependably and effi- 
e green ciently for long periods in the 
Ss P E C | & L M Oo T O R S field — with minimum atten- 
— . i a tion. In the air-conditioning field 
TEEL Designed for each application. Randall Pillow Blocks are standard 
NET on the majority of this equipment. 
Also: Rotary- * * * 
Motor- Converters. For over a third of a century Ran- 
inet for Generators Frequency- dall engineers have been design- 
lray top a Ch ing and manufacturing bearings 
as work ynamotors. angers. exclusively. Write today for 
» adjust- helpful catalogs of bushings and 
n finish. Send us your problem. We can help you. a pillow blocks. 
ANY ELECTRIC SPECIALTY CO. Randall Graphite Products Corp. 
; ‘ 213 SOUTH STREET, STAMFORD, CONN. DEPT. 1015 609 W. LAKE ST., CHICAGO, ILL. 
HIGA 
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8,000,000 OPERATIONS 


..- QUIETLY... QUICKLY... DEPENDABLY 


YET THIS NEW SMALL G-E MERCURY 
KON-NEC-TOR LISTS AT ONLY 20¢ 


ENERAL ELECTRIC’S new small size mer- 
Gian Kon-nec-tor, an all-glass mercury 
switch with 5 amperes continuous current Ca- 
pacity, is well adapted to the design of many 
kinds of electrical machinery, particularly ad- 
vertising displays. It will operate millions of 
times quietly, quickly, and dependably . . . with 
unvarying efficiency. Yet it lists at only 20c 
complete with lead wires and at only 15c with- 
out lead wires! The lead wires are specially 
designed for maximum flexibility and proper 
carrying Capacities. 




























In addition to advertising displays, this new 
G-E Kon-nec-tor may be used as an automatic 
door switch on mechanical refrigerators, and 
on the glove and luggage compartments on 
automobiles. Like other types of G-E Kon- 
nec-tors, this new small size mercury switch is 
a safe, dependable, long-lived contact device. 
For further information, write or wire the ad- 
dress given below. 


HERE ARE OTHER TYPES 
OF G-E KON-NEC-TORS 


These simple, modern mercury 
switches are corrosion-proof, 
flash-proof, and dust-proof. Adapt- 
able to the design of all kinds of 
electrical machinery, they provide 
positive make-and-break of the 
electric circuits involved. 


NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL @ ELECTRIC 


410 Eighth Street, Hoboken, N. J. 








@ Be sure to secure the proper 
grade of porcelain—correctly de- 
signed for your purpose. For 
many years we have satisfactorily 
produced porcelain parts built to 
the customers’ specifications. Send 




















us your inquiries—you assume no 
obligation. Write today. 


a f ; oF 
MHA 


AKRON, OHIO 





Leach 
RE Relay 


Glazed #196 AISiMag 
insulation. 

Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 

Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 
can be supplied when 


specified. 

All circuits are above 
ground. 

Either AC or DC input, 
as required. 






Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 
descriptive literature. 
LEACH RELAY COMPANY 
Lawrence and Lamon Aves. 5919 Avalon Blvd. 15 East 26th St. 
Chicago, Illinois Los Angeles, Calif. New York, N. Y. 








Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 





Showing lug closed and open—with wire grip 


SINGLE Cup 
Washer Lug 





Without wire grip 
Catalog No. 1055B | Catalog No. 1055 _ 


WRITE FOR BULLETIN 8-D 


KRUEGER & HUDEPOHL 
Third & Vine Sts. & Cincinnati, Ohio 
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In Step with 
changing times 














Felt has maintained its position as a ‘“*modern” material 
down through the centuries because of its many nalural, 
desirable qualities. » » » Felt has almost perfect resili- 
ency, will absorb sound, vibration and shock and is a 
great reservoir for oils and greases. It will exclude dust. 
Felt has lowest friction against metal, has high tensile 
and tear strength, is an excellent thermal insulator and 
is extensively used as a polishing agent. Filters made of 
felt are most efficient. » » » In line with developments 
by users of felt, our Research Laboratory improves, re- 
fines and adapts standard type Felts to suit new require- 
ments. » » » Specifications are followed precisely . . 
shipments are made on time... and uniformity is assured 

. so that this age-old material may continue to serve 
the ever-growing needs of industry. Write for Engineer- 
ing Data Sheets and **The Story of Felt.”” 


American Felt 
Company 


TRADE MARK 











General Offices: 315 FOURTH AVE., NEW YORK, N. Y. 
Plants at Glenville, Conn., Newburgh, N. Y., Franklin, Mass., and Detroit, Mich. 
“A FELT FOR EVERY PURPOSE... A STANDARD FOR EVERY FELT” 





























COSTLY 
WIRE JOINTS 


USE [NIM uanuLAm 


You'll slash material costs the Millions of Ideal ‘‘Wire-Nuts” 
moment you give the order to are used today by equipment 
use these inexpensive, solder- manufacturers for making joints 
less, tapeless wire connectors. that are better electrically— 


: : stronger mechanically. 
Ideal Wire-Nuts replace term- Strip Wires—Twist on—That’s 


inal blocks, binding posts, all! Fully Approved. Listed 

solder and tape joints, hazardous by Underwriters’. Write today 

solder heating operations. for free samples to: 
ELECTRICAL PRODUCTS DIVISION 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 Park Avenue Sycamore, Illinois 





~ 











WHERE SPACE ON SWITCHBOARD IS LIMITED, 
USE: REX ROTARY DRIVE anmuemiammimmaaaaa 


ae 




































Pape > woot catalog get full count—on time. 
SPRINGS 
tear of the wire. 


SPACE SAVING DESIGN. PROMPT QUOTATIONS 
EASY TO OPERATE, GIVING MINUTE REGULATION. Wi i 
Available in 4 sizes: Ve ty b t 
TYPES: R-4—500 WATT, R-6—825 WATT l Ny I son Ie 


IF ASSOCIATED SPRING CORPORATIiO 


Feu Khevitat Springs made by Gibson run uniformly accurate 
because of moder, precision equipment, under 
ANGLE of ROTATION—330 DEG. ON YOUR SPRINGS 
NO BACK LASH 
Double Rheostats: 
TYPES: RR-4—1000 WATT, RR-6—1650 WATT nn Rea AVENUE, CHICAGO, nae 


eee se laboratory control... You 
Gib 
LUBRICATED CONTACTS —eliminating wear and 
with and without PROTECTIVE HOUSING. 
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€ For anew kind 
cONne of vacation ! 


THIS year, try a 
new vacation — 

where it’s cool, 
jh where there’s 
golf, yachting 
beach or pool 
bathing and every 
conceivable rec- 
reation plus mili- 


tary and marine 
pageantry at his- 
a ———_—-tory’s birthplace! 


The building and 
grounds are beau- 
tiful — the sea 
view magnificent. 
There’s dancing 


Zh ——— —— tas only : 
( HAMBERI JN Wee for es 
| J 


Sidney Banks, President 
OLD POINT COMFORT 
VIRGINIA 


See Nearby 
WILLIAMSBURG 


Yorktown « Jamestown 
Fort Monroe « Mariner’ s Museum 





EO) TOP AT“A Great Hore 


1 block from Penn Station and Empire State Building 
B. & O. buses stop at our door 
LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS 


Single from $3 daily * Double from $4.50 daily _ 


Un der ENOTT Management John J. Woelfle; Manager 


HOTEL MCALPIN: 


‘BROADWAY at 84th ST., NEW YORK. 


































DeWITT OPERATED 
HOTELS 
In Cleveland WOTEL HOLLENDEN 
In Columbus THE NEIL HOUSE 
In Akron THE MAYFLOWER 
In Corning, N.Y. BARON STEUBEN HOTEL 


In Jamestown, N.Y. THE JAMESTOWN 
and 
THE SAMUELS 



























Theo.DeWitt 
President 







R. F. Marsh 
Vice-President 






A Reader 
tells the Editor -- 


“We find ELECTRICAL 
MANUFACTURING prob- 
ably the most interesting 
and valuable single source 
of information in our de- 
sign work. Your design 
section, and_ particularly 
the numbers devoted espe- 
cially to that subject are 
always worth careful 
study.” 
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@ Specifically engineered for your 
application... 

@ Only highest quality materials 
used... 


@ Rigid tests throughout produc- 
Gen... 

@ Finished relays are twice- 
tested... 


@ Patented features, precision 
workmanship, assure quiet oper- 
tion and long life. 

That, in part, is why Dunco Re- 
lays spell rea/ economy. First costs 
are not high, and they actually save 
you money in the long run. 


STRUTHERS DUNN, Inc. cs 5 MS 
1321 Cherry St., Philadelphia, Pa. Ati EE 


DUNCO RELAYS 


Made right - Priced right - Adapted to your needs 









You take no chances when you buy Newport Elec- 
trical Sheets: their use in thousands of products over 
a score of years has proved the superiority, unvarying 
high quality and free, easy workability of these 
dependable, extra value electrical 
sheets. Literature and samples of 
grades and gauges to meet your 


requirements sent on request. 
FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 
AP VOSA IRR MFG.CO. Inc. 
150 EXCHANGE ST. MALDEN, MASS. 
ily, 
i is 
= 
ELECTRICAL 
9 


Newport Products: Hot Rolled Sheets — Newport Elec- 
trical Sheets — GOHI Pure lron-Copper Alloy Sheets — 



















VIBRATION CAN’T LOOSEN 
THIS NUT... Resilient non-metallic, 


non-fatiguing locking collar eliminates all thread M7 
play. A type and size for every fastening. 





, . e * Js 

ms, atalog contains a graphic explanation of the Globe Brand Galvanized Steel Sheets, Roofing and Siding 

TE Elastic Stop principle, presents test and — GOHI Enameling Iron Sheets — KCB Copper Steel 
application data, illustrates uses, and lists the Sheets — Newport Long Terne Sheets — Newport Galvan- 


complete line of nuts @ Write for a copy. 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD - UNION, NEW JERSEY 


ri SELF-LOCKING 
re PNT ATE TS 


nealed and DeLuxe Metal Sheets. 





at RO 


NEWPORT 
KENTUCKY 


| Andrews Products in Carbon and Alloy Steel: Bars @ Plates @ Universal 
| Mill Plates @ Sheet Bars @ Billets @ Blooms @ Slabs. 
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IXTH ANNUAL PRODUCT DESIGN NUMBER 199 





How to loeate 


your best sourees 
of supply... 


Look first in your CLASSIFIED 
INDEX OF ELECTRICAL MANUFACTURING 


whenever you seek to know ‘who makes it’? 
Here is why. 


1. The CLASSIFIED INDEX OF ELECTRICAL 
MANUFACTURING specializes in sources of supply 
for materials, electrical and mechanical parts, equipment, 
finishes, etc., such as are used in the fabrication or 
rebuilding of electrically operated products—the very 
field in which you are engaged. You dont have to 
wade through a maze of listings to find what you want. 


©. The CLASSIFIED INDEX lists companies that 
are actively seeking your business—as attested by the 
fact that they advertise in ELECTRICAL MANUFAC- 
TURING. These advertisers are the progressive com- 
panies in their particular field of supply. A\nd it pays to 
do business with progressive companies—every time. 


3. When you find a company that makes what you 
want, you can usually find right in the same issue an 
advertisement giving you specific data on the product 
or its application. That's mighty convenient. 

4. The CLASSIFIED INDEX is revised monthly. 


That means that you get buying source information that 
is always up to date. 


Turn to the 


CLASSIFIED INDEX 


of ELECTRICAL MANUFACTURING 


first! 
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DESIGNED... 


FOR ACCURACY IN 
ELECTRIC CONTOL 
RUGGED, COMPACT, LOW 
POWER CONSUMPTION 
OF 1.5 WATTS, HIGH 
POWER OUTPUT OF 2,000 
WATTS. 






This Kurman relay was 
x. designed to meet the 
need for a high qual- 
ity medium duty relay 
at low cost. The 
magnet coil is wound 
on a Bakelite core 
and Alsimag non-hy- 
groscopic insulation is 
employed. Contacts 
are quarter inch coin 
silver. 


KRURMAN ELECTRIC CO. 


INCORPORATED 


re ate dtl ee 


PRE- TESTED 
PERFORMANCE = 


Simplifies =_@m 
spring = ae 
production problems! 














Hunter analyzes the spring . . . scien- 
tifically pre-tests the metal, the design, 
its physical fitness for the job it must do. 
Before a single spring comes off the 
production line its every property has 
been matched exactly to the require- 
ments for your job. And, in production, 
rigid routine 
controls keep 
every spring to 
that standard. 












This means you're assured of 
springs that always do their 
part in maintaining the reputation 
of your product . . . produced at 
minimum cost and with maximum 
speed in shops completely equipped 
for this exacting work. 

These HUNTER methods will appeal to 
you. Ask us for details; no obligation 
whatsoever. 


300 piFFERENT 
INDUSTRIES 


NT, 


S 
= 


_~ 


C5. sa 





ass i 


HUNTER PRESSED STEEL CO., LANSDALE, PA. 


SIXTH ANNUAL PRODUCT DESIGN NUMBER 























No air space be- 
tween core and 
Flange — no 
chance for shorts, 
leakage or 
grounds, 


In the manufacture of relays, the Guardian Electric 
Mfg. Co. found that Precision Bobbins enabled them 


to make a superior product at a lower cost. 


Winding their coils on Precision Bobbins speeded 
production, gave them a better finished coil and prac- 
tically eliminated rejects. 


If you have a coil problem that entails a space factor, 
insulation, assembly, or even one of lower costs, you, 
too, can use Precision Bobbins. 


ROUND, SQUARE, RECTANGULAR 


OO?) 


Precision Bobbins are made in three styles, round, 
square, and rectangular. 
ANY SIZE 


They can be had in practically any size and are so 
designed that they have greater winding space, 
thereby increasing efficiency. 


FIBRE FLANGES 


The core is spirally wound of dielectric paper with 
vulcanized fibre flanges offering greater strength and 


better insulation. 

LOW COST 
Because of their design and construction they are sur- 
prisingly low in cost. 
Why not learn how much you can save by using Pre- 
cision Bobbins? Samples can be furnished to your 
specifications if you'll send for our Bobbin Data 
sheet and then give us dimensions, etc. 


Here's Your Chance To Save. Write today. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. 































CHICAGO, ILL. 


advertised 


FISH SPINE BEADS 


Sturdy ceramic beads with ball and socket 
Not affected by moisture, oil or 
Bending does not expose wires. Tapered 
holes for easy stringing. Free sample card with 
prices and details. 


STRUTHERS DUNN, Inc., REXEM Cherry St.. Phila., Pa. 








MAGNET 
SOLENOID 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 





Sees 


@ DOWN TO .059” 


Seeeo" OUTSIDE DIAMET 


Write for Bulletin 3 E 


LANDIS & GYR Inc. 
104 5th Avenue, New York 





CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
3450 So. 52nd Avenue, 


CICERO, ILL. 
Suburb of Chicago 


MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 


xe A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 
ELECTRICAL MANUFACTURING. Also 
tising pages, turning to advertisers’ index two pages removed from back 
Always use the latest issue since content is corrected each month. 


consult adver- 





ALLOYS, Aluminum 
Aluminum (C<¢ of America, 2179 Gulf Bidg 
Pa 


ALLOYS, Bronze 
nN ‘o., Waterbury, Conn 
Wicomico 
eport, Conn 
Toledo, O 
230 Park Ave New York 


10., 1205 Baltimore, Md 
‘o., Bridg 
Bronze Co 


Brass, In 





Bunting AS 
Revere Copper & 
N 


5 Mill, Waterbury, Conn 
YS, Copper 

n Br Cc Waterbury, Conn 
Cc 1205 Wicomico 
ss Ce Bridgeport, Conn 
Inc., P. R Indianapolis, Ind 





Baltimore, Md 


t 


« Co., 


gep 


Mallory 


Revere Copper & Brass, Inc 230 Park Ave New York 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
ALLOYS, Magnesium 

Dow Chemical Co., Dowmetal Division, 1450 E. Main 


Midiand, Micl Dowmetal 


ALLOYS, Low Melting and Bismuth 
Cerro De Pas Copper Corp 10 Wall, New York, N. Y¥ 
Cerromatrix, Cerrobase,’’ ‘‘Cerrobond.’’ 


ALLOYS, Nickel 
Driver-Harris Co., Harrison, N. J 


Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., In 67 Wall, New York, N. Y 

Revere Copper & Brass, Inc 230 Park Ave., New York, 
ce 

Scovi Mfg. C 65 Mill, Waterbury, Conn 


ALLOYS, Permanent Magnet. See Magnets. 
ALLOYS, Rare Metal 


Fanstee Metallurgical Corp North Chicago, Il 


ALLOYS, Resistance 


Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co Detroit, Mich 

ALLOYS, Zinc 

New Jersey Zinc Ce 160 Front, New York, N. Y 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg Pittsburgh 


Pa 


ALUMINUM, Pre-finishe 
American Nickeloid Co., 1322 Second, Peru, Ill 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 
American Brass Co., Waterbury, Conn 
Revere Copper & Bras Inc 230 Park Ave., New York 
N. ¥ 
Seymour Mfg. C« Seymour, Conn 
Udylite Cory 1651 1} Grand Blvyd., Detroit, Mich 
ARMORED CABLE, Strip Steel 
American Ste & Wire Ce Rockefeller Bldg Cleve 
and, O United States Steel Corp. Subsidiary 
Roebling Sons Co., John A., Trenton, N 
ARMS, Flexible 
Mfg. Ce The, S. S 10 E. 40th, New 


White Denta 
York, N. ¥ 


ATTENUATORS. See 
Control. 


Resistors, tadio 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dun Ir Struthers, 1317 Cherry, Philadelphia, Pa 
Fish Spine 

Star Porcelain C« 41 Muirhead Ave Trenton, N. J 
Lavolair 

Steward Mfg. Cc D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 


Ahiberg Bearing Co., 3030 West 47th, Chicago, Ill 


Bearings ¢ of America, 519 Harrisburg Ave., Lan 
aster, Pa 

Fafnir Bearing Co New Britain, Conn 

Landis & Gyr, In 104 Fifth Ave New York, N. Y 

New Departure Division General Motors Sales Corp., 
Bristol, Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 

S K F Industries, Inc Front & Erie Ave., Philadel 
phia, Pa 

Timken Roller Bearing Ce Canton, Ohio. 

BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 

BEARINGS, Wood. See Bearings and 


Non-Metallic. 


Bushings, 
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BEARINGS & BUSHINGS, Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N 
(Plain Bronze Bearings to order) 

Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 
found Brook Oil-Less Bearing Co., Bound Brook, N 
(Bound Brook Graphited Bronze) 
Bunting Brass & Bronze Co., Toledo, O 
General Electric Co., Section A-80, Plastics 
Plastics Ave., Pittsfield, Mass 
Morganite Brush Co., Inc., Long 
Randall Graphite Prods. Corp., Dept 
Chicago, Ill. 
Richardson Co., 


Dept 


Island City, New Y 
1015, 609 W. L 


Melrose Park 


BEARINGS & BUSHINGS, Non-Metallic 
Bound Brook Oil-Less Bearing Co., Bound Brook, N 


(Chicago), Tl. 


(Nigrum Impregnated Hardwood) 

Brandywine Fibre Products Co., 1402 Walnut, Wilm 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del 

Formica Insulation Co., 4638 Spring Grove Ave ( 
cinnati, O 

General Electric Co Section A-80, Plastics Dept 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New Yor 


N. Y 
National 


Lamicoid.’’ 


Vuleanized Fibre Co., Wilmington, Del 


Richardson Co., Melrose Park (Chicago), Ill Ir 
surok.’’ 
Wilmington Fibre Specialty Co., Wilmington, Del 


BERYLLIUM COPPER. See Copper, Bery] 


lium. 

BLADES, Fan. See Wheels, Blower and 
Fan. 

BLOCKS, Terminal 

Millen Mfg. Co., Ine., James 150 Exchange, Malde 
Mass 

BLOWER WHEELS. See Wheels, Blowe1 
and Fan. 


BLOWERS, Armature 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

BLUE PRINTING MACHINES. See Ma 
chines, Printmaking. 

BOBBINS & SPOOLS, Coil. See Tubes, 


Paper. 
BOLTS, NUTS AND SCREWS 


American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill, 
Driver-Harris Co., Harrison, N. J. 

Progressive Mfg. Co., Torrington, 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Ine., Jos. T., Chicago, Il 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BOLTS, Stove 

American Screw Co., Providence, R. I. 
Central Screw Co., 3519 Shields Ave 
Chandler Products Company, Euclid, 
Continental Screw Co., New Bedford, 


Conn. 


Chicago, Ii! 
Ohio 
Mass 


Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio 
National Screw & Mfg. Co., Cleveland, Ohio 


Parker-Kalon 
York, N. ¥ 

Pheoll Manufacturing Company, Chicago, 

Republic Steel Corp., Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co 
a € 

Scovill Mfg. Co., 


Corporation, Dept. E, 190 Varick, New 


Illinois 
Port Chester 
65 Mill, 


Waterbury, Conn 


BOXES & CABINETS 


Angle Steel Stool Co., 232 Oak, 


BOXES AND CARTONS 


Hinde & Dauch Paper Co., 4007 


BRASS, BRONZE AND COPPER 


American Brass Co., Waterbury, Conn 


Plainwell, Mich. 


Decatur, Sandusky, O 


Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 
(Also Tin Coated Brass and Copper) 
sridgeport Brass Co., Bridgeport, Conn 


Revere Copper & Brass, Inc., 230 Park Ave., New York 
N.Y 


Y 
Scovill Mfg. Co., 65 Mill, 


Waterbury, Conn 


BRASS, BRONZE & COPPER, Pre-finished 


American Nickeloid Co., 1322 Second, Peru, Ill 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 

sound Brook Oil-Less Bearing Co., Bound Brook, N. J 
(No. 9 High Lead Bar Stock & Bushings). 

Bunting Brass & Bronze Co., Toledo, Ohio. 


BRONZE SHEETS. See Brass, 


Copper. 


Bronze and 


BRUSH SEATERS. 
BRUSHES, Commutator 


See Seaters. 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicer 
Il 

General Electric Co., Schenectady, N. Y 

Morganite Brush Co., Inc., Long Island City, N. Y 

Pure Carbon Co., St. Marys, Pa 

Westinghouse Elec. & Mfg. Co., Dept 7-N. E. Pitt 


burgh, Pa. 
BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 
BUSHINGS, Ceramic. 


BUSHINGS, Comp. and Fibre. See 
ings & Bushings, Non-Metallic. 


See Ceramics. 


Bear- 





H-H FLAT AND TUBULAR 


ESISTORS & 
RHEOSTATS 


THE CITY OF TOMORROW WILL 
START WITH 


cro-Weave 


RACING CLOTH 


Right now Micro-Weave is being used 
by engineering organizations that are 
planning Cities, Buildings and Battleships 


* Since 1924 H-H resistance units have 

aan ein er been installed in places where dependa- 
y . . . . h 

enough, smart enough to buy on no man’s bility is vitally essential. Today, more t an 

sixteen years since the first unit was in- 


stalled, our customers are relying on H-H to 
"3 - P istance 
For those organizations Micro-Weave is manufacture ‘“headache- free” resi 


: units. 
no experiment — they know. 


say so but through tests, trial and use. 


Perhaps you need a reliable resistance unit 
—one that is readily adaptable to your 
product. Resistors—hundreds of types 
within the range of 4 watts to 400 watts. 
Rheostats—9 standard sizes 10 watts through 
500 watts. Our engineering service is at 
your command. 


Write for sample testing sheets of Micro-Weave 
Tracing Cloth — try it yourself. 


THE HOLLISTON MILLS, Inc., Norwood, Mass. 

Companion Products: Royal Blue Print Cloth and Photo Cloth. 

eae BOSTON + NEW YORK -:- PHILADELPHIA + CHICAGO 
— ST. LOUIS - RICHMOND 

OCESS . Write for osc cata- 

inc. The dispensing roll container is a b logs describing ow om 

ESS. Se Viola protection, a —— and an plete line of ~~ 

_* identification. It keeps the cloth : eo- 

grt ea clean — handy brackets attach to Enameled Resistors, R Re- 

| 8 8) desk or table. a stats, radio Frequency e 

FLAWLESS actors, Power line Chokes 

i and line Voltage Reducers. 

PER SQ.INcH CQ 


arta Ale 4 
HINDLE, INC. 


NEWARK, NEW JERSEY, U. S. A. 


1 


rs & Bush 


hmics. 
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Specify Centralab 












































for Fixed and Variable 


Resistors 
Selector Switches 


Ceramic Capacitors 


Write for interesting literature 


Centralab 


Div. of Globe Union Inc. 
900 E. Keefe Ave., Milwaukee, Wis. 








Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St.,New York 
















Stop Power Interruptions 
with The Clip 


with the Grip 


Actual installati 
have proven that 
these reinforced fuse 


Slips have reduced 


“ of power inter- 
ptions. Write for 


folder for full details 


SPECIALTIES, INC. 


BESSEMER BUILDING, PITTSBURGH, PA. 





— COILS — 


Form Wound 
Paper Section 


Bobbin Wound 


Cotton Interweave 













TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN, 
















BUSHINGS, Non-Metallic. 
& Bushings, Non-Metallic; 


BUSHINGS, Porcelain. See 


See Bearings 
Ceramics. 


Porcelain. 


CABINETS & BOXES, Sheet 


Angle Steel Stool Co., 232 Oak, Plainwell, Mich 

CABLE, Asbestos Insulated 

American Steel & Wire Co., Rackefeller sldg., Cleve 
land, O United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 


Boston Insulated Wire & 


Cable Co., 
Driver 


Harrison, N. J 


Dorchester, Mass 


Harris Co., 


General Elec Co., Section Y-0160 Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’ 
Rockbestos Products Corp., 756 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J 

CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Elec Co., Dept. 6A-201, Schenectady, N. Y 
Glyptal Versatol.’’ 

Rockbestos Products Corp., 756 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Microphone, Speaker & Battery 


Alden Products Co., 717 Center, Brockton, Mass 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, I] 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Holyoke Wire & Cable Corp., 719 Main, Holyoke Mass 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 
cago, Ill Glass.) 

Roebling’s Sons Co., John A., Trenton, N. J 

CADMIUM, Plating 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 

CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 

CANDLES, Fixture. See Tubing, Vulcan- 


ized Fibre. 


CAPACITORS. See 


Condensers. 
CASTINGS, Aluminum 
Aluminum Co. of America, 217 
Pa 
sound 
Scovill 


9 Guif Bldg., Pittsburgt 
Brook Oil-Less 


Mfg. Co., 65 


Bearing Co 
Mill, Waterbury 


Bound Brook 


fonn 


N. J 


CASTINGS, Die 


Aluminum Co America, 2179 Gulf Bldg., Pittsburg! 





Pa 

American Brass Co Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, 1450 E. Main 
Midland, Mich Dowmetal’’ (Magnesium Alloy.) 

Pressure Castings. Inc 2150 St. Clair Ave Cleveland, 
Ohio Aluminum & Zinc 


CASTINGS, Gray Iron & Semi-Steel 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 

CASTINGS, Magnsium Alloy 

Dow Chemical Co Dowmetal Division, 1450 E. Main 


Midland, Mich. ‘‘Dowmetal 

CASTINGS, Monel, Nickel and Nickel Alloy 
Driver-Harris ¢ Harrison, N. J 
International Nickel Co., Inc 67 Wall, New York, N. Y¥ 


CASTINGS, Phosphor Bronze 








Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
sunting Brass & Bronze Cx Toledo, O 

Seovill Mfg. Co 65 Mill, Waterbury, Conn 

CASTINGS, Round 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 

CEMENT, Commutator 

Ideal Commutator Dresser Co 1008 Park Ave Syca 
more, Ill 

Mica Insulator Co Dept 31, 200 Varick, New York 
Es 

CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 

Steward Mfg », D. M., Chattanooga, Tenn 

Wrought Washer Mfg. Ce So. Bay, Milwaukee 
Wis 


CHAIN, Pull Socket 





Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 

CHAINS, Roller 

Pyott Foundry & Machine C 328 N. Sangamon, Chi 
cago, Ill 

CIRCUIT BREAKERS 

Arrow-Hart & Hegeman Elec Ce Industrial Control 
Div Hartford, Conn 

Chase-Shawmut Co., Newburyport, Mass 

General Co., Schenectady, N. Y 

Heiner 1 Circuit Breaker Co., 99 Plum, Trenton, N. J 





Re 

Ward 34 South, Mt. Vernon, N. Y 

Westinghous g. Ce Dept. 7-N, E. Pitts 
burgh, 

CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 717 Center, Brockton, Mass 

Chase-Shawmut Co., The, Newburyport, Mass 

Dante Elec. Mfg. Co., Bantam, Conn 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Jones Howard B., 2300 Wabansia Ave., Chicago, Il 


Littelfuse, Inc 1753 Ravenswood Ave., 
Patton MacGuyer C« 17 Virginia Ave., 
Sherman Mfg. Co., H. B., 
Specialties, Inc Bessemer 


Chicago, Il 
Providence, R. I 
tattle Creek, Mich 

Bldg., Pittsburgh, Pa 








CLIPS, Snap 


Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O 


CLOTH, Insulating 
Acme Wire Co., New Haven, Conn 
Brand & Co., Wm., 276 Fourth Ave., New York, N. ¥ 


Turbo.”’ 


General Electric Co., Section Q-0160 Appliance and 


Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washingtor 
Blvd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitt 
burgh, Pa 

CLOTH, Tracing. See Drafting Room 
Supplies. 

CLUTCHES 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

COIL (Coils) 
Armature and Field. See Coils. 
Bobbins. See Tubes, Paper 


Driers and Impregnators. See Ovens, Industrial 


Electromagnets. See Coils 

Impregnators. Vacuum. See Ovens, Industrial 
Induction. See Coils. 

Resistance. See Units and Elements. 

Spools. See Tubes, Paper 


Winders and Spreaders. See Winding Machines, Coil 

COILS 

Acme Wire Co., New Haven, Conn. 

Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camden 
N. J. 

Electricoil Co., Inc., 6 Varick, New York, N. Y 

General Elec. Co., Schenectady, N. Y 

Magnetic Windings Co., 16th & Butler, Easton, Pa 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass 
toebling’s Sons Co., John A., 
COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


CONDENSERS, Electrolytic Filter 


Trenton, N. J 


Aerovox Corp., New Bedford, Mass Hi Farad 

General Elec. Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Solar Mfg. Corp., Bayonne, N. J 

Sprague Products Co., North Adams, Mass 

CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass. 

Centralab, Div. of Globe Union, Inc 960 East Keefe 
Ave., Milwaukee, Wis. 

General Elec. Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Solar Mfg. Corp., Bayonne, N. J 

Sprague Products Co., North Adams, Mass 

CONNECTORS, Wire 

Alden Products Co., 717 Center, Brockton, Mass 

Dante Elec. Mfg. Co., Bantam, Conn 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Ilseco Copper Tube & Products, Inc., 5629 Madison Rd., 


Cincinnati, O 
Jones, Howard B., 2300 Wabansia 
Krueger & Hudepohl, 3rd & Vine, 
Sherman Mfg. Co., H. B., Battle 
CONTACTORS, Magnetic. 
CONTACT POINTS. 


CONTACTS, Carbon and Graphite 


Ave., Chicago, Il. 
Cincinnati, O 
Creek, Mich 


See Relays. 


See Points, Contact. 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicer 
Ill 

Morganite Brush Co., Inc., Long Island City, N. Y¥ 

CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn 


Chase-Shawmut Co., Newburyport, Mass 

Clark Controller Co., 1146 E. 152nd, Cleveland, O 
Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Pa 
Eagle Signal Corp., Moline, Il 


General Elec. Co., 
Heinemann Circuit 


Dept. 6A-201, 
Sreaker Co 


Schenectady, N. Y 
99 Plum, Trenton, N. J 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa 


CONTROLS, Electronic 

General Elec. Co., Schenectady, N. Y 

United Cinephone Corp., Torrington, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 





CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Contrdl 
Div., Hartford, Conn 

Barber-Colman Co., Rockford, Il 

Fenwal Incorporated, 10 Main. Ashland, Mass. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 


Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 
Spencer Thermostat Co., 109 Forest, Attleboro, Mass. 
(Low Voltage.) : 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 
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ANALYSIS 
Thomas produces cold 


rolled strip steel with 





controlled analysis. This 


method dependably ful- 
fills your analysis re- 
quirements and greatly 
facilitates your drawing 
and forming operations. 
Uniform analysis pro- 
vides you the opportun- 
ity for higher production 
and lower manufactur- 


ing costs. 





GAUGE 
Thomastrip has gauge ac- 
curacy and uniformity. 
These qualities provide 
dependable drawing op- 
erations with speedy pro- 
duction. Thomas spe- 
cializes in the manufac- 
ture of cold rolled strip 


steel. Unusually close 


supervision is given to 





the steel in process. 


TEMPER 


With modern facilities 






for rolling and heat treat- 





ing, Thomas produces 
cold rolled strip steel of 
uniform and desired tem- 


per. Drawing and form- 


ing properties, surface 


qualities, and grain struc- 
ture are combined in 
Thomastrip to give high- 
grade steel performance. 
Thomastrip matches 
your product and pro- 


duction requirements. 


FINISH 
Finish, whether coated 
or uncoated, is one of 
the outstanding qualities 
of Thomastrip. The elec- 
tro coatings are used for 
final finish as well as a 
base for further plating. 
They will not crack nor 
peel. . .. Brass, bronze, 
copper, nickel, and zinc 
coated finishes are avail- 


able. 





THE THOMAS STEEL CO, 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 
WARREN, OHIO 
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im. AEG. US. PAT. mM s FORLIGN ak 


CREPE WADDING 


protects your product 
dresses your package 








































































Showing how Lionel Corporation uses KIMPAK fo protect its latest model 
electric trains from shipping damage. 


@ When your product leaves your plant, it’s on its own. 





That’s why wise shippers everywhere are protecting their 





products, both large and small, from shipping damage with 





KIMPAK*—the ideal packing material. Light-weight, and flex- 





ible, KIMPAK guards against breakage, chipping or chafing 






. against costly finish or structural damage. Soft, yet re- 





silient, KIMPAK is a safety-cushion and shock absorber 





so light and clean it will not scratch even the most delicate 






finishes. 






But KIMPAK does more than guard against shipping dam- 






age, for its rich texture and snowy white color dresses up 





your package—adds a note of distinction that stimulates sales. 





For samples of KIMPAK and further information, mail 





the coupon today. 







*Reg. U. S. and Can. Pat. Off. 


reise tec aie fe ee eae ee Ee ee 


FREE! 1940 Portfolio of KIMPAK | 
KIMBERLY-CLARK CORPORATION EM-10 
Neenah, Wisconsin 

Address nearest sales office: 8 S. Michigan Ave., Chicago; 

122 E. 42nd St., New York City; 510 W. Sixth St., Los Angeles. 
Please send us the 1940 Portfolio of KIMPAK. 





Company --- 


Address 


eT 
ee ee ee 


Attention of.......-.-.-...--..----.. Our Product is- 





205 









































































































































































































































































CONVERTERS, Rectifier. Se: 


tectifiers 
CONVERTERS, Synchronous. See Motors 


COPPER, Beryllium 


American Brass Co., Waterbury, Conr 
Baltimore Brass Co., 1205 Wicomico, Baltimors Md 
Mallory & Co Inc., P. R., Indianapolis, Ind 


COPPER SHEETS. See 


and 
Copper. 


Bronze 


DP yr 
Brass, 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co Waterbury, Conn 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 

COPPER, Tin Coated. See Brass, Bronze 

and Copper. 

CORD, Flexible, Heater, 
Heavy Duty Cords 


(See 


Lamp, Radio and 


also Cable, Heavy Duty; Flexible Leads Wire 
Insulated 
Alden Products Co., 717 Center, Brockton, Mass 
American Steel & Wire Co Rockefeller Bldg Cleve 
land, O United States Steel Corp. Subsidiary.) 
Belden Mfg. Cx 1633 W. Van Buren, Chicago, Il] 
Boston Insulated Wire & Cable Cx Dorchester, Mass 
Driver Co., Wilbur B Newark, N. J 





H-C 
SEALED SWITCHES 


@ Available as 
shown at 15 amperes 
110V A.C., size 
1-1/16” by 1-1/16’ 
by 1-1/16”. 

Also a 5 ampere 
110V A.C. switch 
available, size 
1-1/16" by 1-1/16” 
by 5/8”. 

Used in a large var- 
iety of control and 
limit switch applica- 
tions. 


ALLIED CONTROL COMPANY, INC. 
227 Fulton Street New York, N. Y. 





Write for further 
information. 








PHENOL FIBRE | 











CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 


SPECIALISTS IN GEAR AND 
MULTICUT... 













Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 


specifications and get our 


prices 
ments. 


PERKINS MACHINE & GEAR CO. 


edt CC) | 3) at elem leh ae 


on your require- 







quicker than a Show (iecuut ) 


INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 10,000 
volt ranges; 1/16 amp. up. “SLO-BLO” 
fuses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN FUSES, fuses for 


all kinds of instruments, fuse mountings, etc. 
FOR CATALOG 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE CHICAGO, ILL. 













General Elec Co., Section Y-0160, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston 
Holyoke Wire & Cable Corp., 


710 Main, Holyoke, Mass 


Lenz Electric Mfg. Co., Western Ave., Chi 


cago, Ill. (Glass.) 
Rockbestos Products Corp 
Rockbestos All-Asbestos 
Roebling’s Sons Co., John A., 


1755 
756 Nicoll, New Haven, Conn 
Trenton, N. J. 


CORDS, Resistance Line 
Boston Insulated Wire & Cable Co., 


Dorchester, Mass 
Clarostat Mfg. Co., Inc., 285 N. Sixth, f 


Brooklyn, N. Y 


General Elec Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill 

Rockbestos Products Corp., 756 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 


American Lava Corp., Chattanooga, Tenn 
Colonial Insulator Ce Akron, O 
General Elec. Co., Schenectady, N. Y 


an Mfg. Co., East Liverpool, O 

Porcelain Co 41 Muirhead Ave., 
rhermolair Lavolain 

Steward Mfg. Co., D. M., Chattanooga, 





Trenton, N. J. 





Tenn. 


COTTER PINS. See Pins, Cotter. 








COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 

COUPLINGS, Flexible 

Continental-Diamond Fibre Co., Newark, Del 

Cull Wheel Co., 1328 Altgeld, Chicago, Ill 

Gua Utilities Co., 212 E. Michigan Michigan 
City Ind 

Hillard Corp., 106 W. Fourth, Elmira, N. Y 

Lord Mfg. Co., Erie, Pa 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 

( I 
R irdson Melrose Park (Chicago), Ill. 


T rrington Mfg Co., Torrington, 

CUPS, Oil and Grease 

Gits Bros Mfg. Co 1854 §S 
I 1 

Hunter Pressed 


Conn 
Kilburn Ave., Chicago 


Steel Co., 


Lans lale, Pa. 


Speedway Mfg. Co 1828 S 2nd Ave., Cicero, Til. 

Trico Fuse Mfg. Co., Milwaukee, Wis 

DIALS 

Millen Mfg Co., In James, 150 Exchange, Malden, 
Mass 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 
DIES AND MOLDS 
Chicago Molded Products 
Chicago, Til 
Richardson Co., 


Corp., 1024 Kolmar Ave., 


Melrose Park (Chicago), Ill 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 
DOWEL PINS. See Pins, Dowel. 
DRAFTING ROOM SUPPLIES 

Arkwright Finishing Co., Providence, R. I. 

Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J 

Ozalid Corp., Ansco Rd., Johnson City, N. Y. (Mate 


rials for Whiteprints.) 
DRIVE SCREWS. 


ping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld 

Master Electric Co., Dayton, O. 

Pyott Foundry & Machine Co., 328 N 
cago, Ill 


See Screws, Self-Tap- 


Chicago, Tl. 

Sangamon, Chi 

DRYERS, Atmospheric, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O 
Philadelphia, Pa. 


ELECTRICAL SHEETS 


(For Sheet Steel, See Sheets, Steel.) 


American Rolling Mill Co., 2071 Curtis, Middletown, Ohio 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 


Granite City Steel Co., Granite City, Tl 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Ine., Jos. T., Chicago, Il. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 

ELECTROPLATING EQUIPMENT & 
SUPPLIES 

General Elec Co., Appliance & 
Bridgeport, Conn. 

Udylite Corp, 1651 E 


Merchandise Dept., 


Grand Blvd., Detroit, Mich. 


ENAMELS. See Finishes. 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave Chicago, Ill 

EYELETS 

American Brass Co., Waterbury, Conn 

Platt Bros. & Co., Waterbury, Conn 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


FACTORY FURNITURE & EQUIPMENT 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


FAN BLADES 
Wheels, Blower 


AND WHEELS. See 
and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 

American Felt Co., Inc., 315 Fourth Ave., New York 
N. ¥ 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, Ill 








FERRULES 

American Brass Co., Waterbury 

Patton-MacGuyer Co., 17 
S i. 

Revere Copper & Brass, Inc., 
N. Y 


Conn 
Virginia Ave., Providen 
230 Park Ave., New Yorl 


Scovill Mfg Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference 
Aerovox Corp New Bedford, Mass 
Sprague Products Co., North Adams, Mass 


FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, 
Products; see also Tubing, 
Brandywine Fibre Products Co., 
ton, Del 
Continental-Diamond Fibre Co., 
Vulcoid 
General Elec. Co., Section A-&80 
tics Ave., Pittsfield, Mass 
Mold) 

Insulation Manufacturers 
Blvd., Chicago 
Mica Insulator Co 

Mm = 


Screw Machine 
Vulcanized Fibre.) 

1402 Walnut, Wilmin 
Newark, Del. ‘‘Codite 
Plastics Dept., 1 Pla 
‘*Textolite’’ (‘‘Cetec Co 


Corp., 565 W. Washingtor 


, Dept. 31, 200 Varick, New York 

National Vuleanized Fibre Co. 
less,’’ ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co 
F yberoid.’’ ““Ohmoid.’”’ 

Wrought Washer Mfg. Co., 


, Wilmington, Del. ‘Peer 


Wilmington, De 


2200 So. Bay, 


Milwauke 


Wis. 
FINISHES 
(Paints, Lacquers, Enamels.) 


Aluminum Company of America 
burgh, Pa. 

Egyptian Lacquer Manufacturing Co., 
ter, New York, N. Y. 

Maas & Waldstein Co., 438 
me 


2179 Gulf Bldg., Pitt 
Rockefeller Cer 


Riverside Ave., Newark 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Mas 

General Elec. Co Section Q-0160 Appliance 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, 


FLEXIBLE RESISTORS. See 


sistance Line. 


FLEXIBLE SHAFTING 

Walker-Turner Co., Inc., Plainfield, N. J 

White Dental Mfg. Co., The, S. S., 10 E 
York, N. Y. 


FLUORESCENT SOCKETS. See 


Lamp. 


Holyoke, Mass 


Cords, Re- 


40th, New 
Sockets, 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y 


FUSES, Enclosed 
Chase-Shawmut Co., Newburyport, 
“Shur-Lag,”’ ‘““Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn 

General Elec. Co., Section Q-0160. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 4753 Ravenswood 


Mass. ‘‘Shawmut,”’ 


Ave., Chicago, Tl 


Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.’’ 

FUSES, Potential 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 


(Surge Protectors.) 
GASKETS, Felt. See 
GASKETS, Fibre. See 
GAUGES, Air Gap 


Ideal Commutator Dresser Co., 
more, Ill. 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 
Philadelphia, Pa. 


GEAR BLANKS 


Pyott Foundry & Machine Co., 328 N. 
eago, Ill. 


GEARS AND PINIONS, Metal 


Felt. 


Fibre, Vulcanized 


1008 Park Ave., Syca- 


5996 Tabor Rd., Olney P. O., 


Sangamon, Chi 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill 

Perkins Machine & Gear Co., Springfield, Mass. : 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 


eago, Ill 
Thompson Clock Co., H. C., Bristol, Conn. 
Waltham Watch Co., Waltham, Mass. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Continental-Diamond Fibre Co 

Formica Insulation Co., 
cinnati, O 





, Newark, Del 


4638 Spring Grove Ave., Cin 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago 
Til. 

General Elec. Co., Section A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass “Fabroil,”’ ‘““Text 
lite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York 


N. ¥ ‘Lamicoid.”’ 


National Vulcanized Fibre Co., Wilmington, Del 


Always use the latest issue of 
ELECTRICAL MANUFACTURING 


when referring to the Classified 
Index. 
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The two pairs of tungsten contacts shown above (magnified about 
3 times) are used in a business machine to make and break a 
110 volt, 65 watt D.C. circuit. The contacts at the left are badly 
pitted after 113,000 operations. A simple change in the circuit 
corrected this trouble, as is shown by the contacts at the right 


which show only normal wear after 225,000 operations. 


Contact Pertormance 


A Matter of Design 


The key to successful electrical contact per- 
formance is often in the hands of the drafts- 
man. Electrical and mechanical features of no 
apparent importance may have an important 
influence on contact performance—also on 
contact costs. 

In this case, a manufacturer of business 
machines had contact difficulties which no 
change in contact materials or contact design 
seemed to improve. 

He did the wise thing—turned the problem 
over to Fansteel. 

Investigation revealed that a simple change 
in the circuit eliminated the contact trouble 
completely. 

Consultation with Fansteel costs you noth- 
ing, and may point the way to better per- 
formance, economy through the use of stand- 
ard parts, and other cost savings. 

The time to do this is while the design is 
still on the board. Fansteel Metallurgical Cor- 
poration, North Chicago, Illinois. 
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Let us quote on 


YOUR SPECIFICATIONS 


@ The importance of good insulated wire in electrical 
manufacture cannot be over-rated. It's one of the decisive 
factors in the upward trend of sales charts and business 
indexes, today. Well aware of this, designers and engi- 
neers everywhere are specifying Holyoke, the insulated 
wire that always ‘comes through’. 


Underwriter’s Approved High Heat Resist- 
ing Rubber Covered Wire. Will withstand 


temperature of 70° C. 





If you are one that refuses to gamble with potential sales 
and profits, write Holyoke Wire on your memo pad, and 
underscore it! You'll know your product is ‘right’. 


Asbestos Covered AC—DC 
Resistance Wire Resistance Cords 
e a 


Rubber Insulated and Gutta Percha Insulated 
other types Cords and and other types free 
Cables for Radio & stripping Hook-up 
Specialty purposes ‘ Wires 
Annunciator, Office & Thermostat Wires 
Rubber Sheathed Microphone Cables 
Insulated Antenna & Aerial Wires 
Heat Resistant Rubber Covered Wires 
Fixture Wires and Flexible Cords 


Flat Tinned Copper Sleeving 
Transmission Wires 


Samples and quotations upon request 
HOLYOKE 
WIRE & CABLE CORP. 


710 MAIN STREET HOLYOKE, MASS. 


HOLYOKE WIRE & CABLE CORP. 
Holyoke, Mass. 


Please send, without cost or obligation to us, samples and quotations on 
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Perkins Machine & Gear Co 





Springfield, Mass 







































































Pyott Foundry & Machine Co., 328 N. Sangamon, Ch 
cago, Ill 
Richardson Co., Melrose Park (Chicago Il 


Taylor Fibre Co., Norristown, Pa 


Thompson Clock Co., H. C sristol, Conr 

Wilmington Fibre Specialty Co Wilmir I! De 
““Ohmoid.”’ 

GEAR-MOTORS. See Motors. 


GEAR STOCK, 
also Gears & 


Laminated. See Plastics, 
Pinions, Non-Metallic. 


GENERATORS. See Motors, also Plating 
Generators 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See 
Bushings, Graphite. 


searings & 


GUMMED PAPER. See Paper, Gummed. 





SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality. 


Tcl eet 
to 250. We invite 


inquiries from 


manufacturers. 


Jj. HERZOG ‘<= 
MINIATURE LAMP WORKS 
“ZS Tis er ae eo | 

LONG ISLAND CITY NEW YORK 


Our engineering staff will solve 


cHeal 


FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, and 
Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 


619 N. 54th ST.. PHILADELPHIA PA 


your problem 











Insulate bare wire with LAVOLAIN ball and 
socket beeds. High dielectric and mechanical 
strength. 13 sizes. Shown }< size. 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 





VARNISH 








MICA 
FIBRE 


TUBING or 
SLEEVING 


VARNISHED 
CAMBRIC 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Blvd 1105 Leader Building 
fea Muro Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 





















HANGERS, Ball and Roller Bearing 


S K F Industries, In Front & Erie Ave 
phia, Pa 


Philadel 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units 


Elements, Resistance Heating. 


and 


INSTRUMENTS, Laboratory Standard 
General Elec. Cc Schenectady, N. Y 


1i-B Elec. Co In 2531 N. Broad, Philadelphia, Pa 


Hickok El Instrument Ce 10514 Dupont Ave Cleve 
land, O 
Simpsor Co 5200 Kinzie, Chicage Ill 


rriy Instrument Co 3110 Harmon Dr sluff 


Instrument Corp 982 Freylinghuysen Ave 


Elec. & Mfg. Cx 





Dept. 7-N, E. Pitts 


INSTRUMENTS, Portable and Switchboard 
General Ele Co., Schenectady, N. Y 
H-B Elec. ¢ Inc 531 N. Broad 


Philadelphia, Pa 


Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve 
land, O 

Simpson Ele Co., 5200 Kinzie, Chicago, Ill 

Triplett Ele Instrument Co $110 Harmon Dr., Bluff 
tor 0 

Wagner Elec. ¢ 64060 Plymouth Ave St. Louis, Mo 





Weston Elecl. Inst 
Newark, N. J 
Westinghouse Ele & Mfg. Ce Dept 7-N, E. Pitts 

burgh, Pa 


ument Corp $2 Freylinghuysen Ave 


INSTRUMENTS, Resistance Bridge 
Aerovox Cor] New Bedford, Mass 

General Ele Cc Schenectady, N. Y 
INSTRUMENTS, 


Speed Indicating. See 





Tachometers 
INSULATION (Insulating) (Insulators) 
Sead See Beads, Insulating 
Bushings See Ceramics 
Ceramic. See Ceramics 
: See Cloth, Insulatir 
Lic See Plasti 
See Varnish, Insulating; also Wax and 
is 
See Fibre; also Plastic 
See Lava 
See Mica 
See Plastic 
See Paper, Insulating 
Fibre See Plastics 
See Plastics 
See Porcelain 
Paper, Insulating; also Cloth, Insulating 
See Tape 
See Tubing, Varnished Fabrics; also Tub 
ir Laminated Phenolic; also Tubing, Vulcanized 
Fi € 
Varnist See Varnish, Insulating 
Wa S Wax and Compounds 
IRONS, Soldering. (Soldering Irons, Ma- 


chines & Contro! Stands.) 


Electric Soldering Iron Co., Inc Deep River, Conr 

General Elec. Co., Schenectady Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
m Il 


Revere Copper & Brass Co In 230 Park Ave New 


Ravenna, O 


Sta-warm Ele Cc 5965 N. Chestnut 
T Philadelphia, Pa 


a 1 E., 619 N. 54th St 
Elec o., Lynn, Mass 
© iwin L., 7530 Thomas Blvd., Pittsburgh 
Pa Chromalox 





KNOBS, Radio and Instrument 
Alden Produ 717 Center, Brockton, Mass 
American Insulator Corp New Freedom, Pa 


Chicago Molded Products Corp., 1024 N. Kolmar Ave 
Chicago, I 

Imperial Molded Prod Corp., 2921 W. Harrison, Chi 
ig I 

Kurz-Kasch, Ir Da n, O 

Mille Mf ( I Jame 150 Exchange Malden 
M 


LACQUERS. See 


Finishes. 


LAMINATED PLASTICS. See Plastics 


LAMINATION DIES. See Dies & Molds. 

LAMPS, Miniature 

General Ele Cr Lamp Dept., Nela Park, Cleveland, O 

Herzog Miniature Lamp Works, Inc 12-19 Jackson Ave 
Long Island City, N. Y 


LAM PS, Ultra Violet 


reneral Elec Co Lamp Dept., Nela Specialty Div 
110 Eightl Hoboken, N. J 
LAVA 


America Lava Corp Chattanoc 
Steward Mf Co D. M 


ga, Tenn 


Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads. 


Indicator 
717 Center, Brockton, Mass 


LIGHTS, Pilot or 
Alden Products Co 


Dial Light ¢ of America, 90 West, New York, N. Y. 
Drake Mfg. Co 1713 W. Hubbard, Chicago, Ill 
General Elec. Co., Lamp as Nela Specialty Div., 410 


Eighth, Hoboken, N 
Kirkland C H. R 
Signal Indicator C¢ 


8 vo King, Morristown, N. J 
140 Cedar, New York, N. Y 
LIMIT SWITCHES. See 


Switches, Limit. 


LOCK WASHER SCREWS. See 


Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, 


and Spring 


Lock 
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LUGS, Copper 

Chase-Shawmut Co., The 

Dante Elec. Mfg. Co., 

Ideal Commutator 
more, Ill 

Iisco Copper Tube & Products Co., 
Rd., Cincinnati, O. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Patton-MacGuyer Co., 17 Virginia Ave., Providence 
Rg. I. 

Sherman Mfg. Co., H. 


Newburyport, Mass 
Bantam, Conn 
Dresser Co., 1608 Park Ave., Syca 


Inc., 5629 Madi 


B., Battle Creek, Mich 


MACHINE SCREWS. See Screws, Ma 


chine. 
MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Band Sawing (Wood & Metal) 
Walker-Turner Co., Inc., Plainfield, N. J 


MACHINES, Die Casting 


Kux-Lohner Machine Co., 2145 Lexington 


MACHINES, Drilling 
Walker-Turner Co., Inc., Plainfield, N. J 


Chicage Ill 


MACHINES, _— 
Stokes Machine Co., J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa. 
MACHINES, Numbering 
Numberall Stamp & Tool Co In 
Staten Island, N. Y 


Huguenot Park 


MACHINES, Printmaking 

Ozalid Corp., Ansco Rd., Johnson City, 

Pease Co., C. F., 2613 W. Irving 
Ill. 


mn. 2 


Park Rd., Chicago 


MACHINES, Radial Cutting 
Walker-Turner Co., Inc., Plainfield, N. J 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 
Chicago, Ill 

Tubular Rivet & Stud Co., 


1848 S. 54th Ave 


Wollaston, Mass 


MACHINES, Saw Filing 


Industrial Engineering Co., Ine., Pence Bldg Minne 
apolis, Minn 

MACHINES, Screwdriving 

Detroit Power Screwdriver Co., 5369 Rohns Ave Detroit 
Mich 

MAGNESIUM ALLOYS. See Alloys, Mag 
hnesium. 

MAGNETOS 

Fairbanks, Morse & Co Dept. 25, 600 So. Michigar 
Ave., Chicago, Ill 

MAGNETS, Lifting 

Electrical Coil Winding Co 2731 Saunders, Camder 


N. J. (Small) 


Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 


General Elec. Co., Schenectady, N. Y 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, 
MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots & 


Conn 


Ladles. 

METALS, Colored. See Metals, Pre- 
finished. 

METALS, Laminated. See Metal, Ther- 
mostatic, 

METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid| Co., 1322 Second Peru, Ill 


‘Nickeloid,’’ 
Thomas Steel Co., 


“*Tint-Metal.’’ 
Warren, O 


METALS, Pressed Powder 


Gibson Elec. Co., 8349 Frankstown Ave., 


Mallory & Co., Inc., P. R., 


Pittsburgh (21 


Indianapolis, Ind 


METAL, Thermostatic 


taker & Co., Inc., 113 Astor, Newark, N. J 


C._S. Brainin Div., I. Stern & Co., Inc., 20 VanDam, 
New York, . 
Callite Tungsten Corp., 547-39th, Union City, N. J 


Calliflex.’’ 
Chace Co., W. M., 1608 Beard Ave., Detroit, Mich 
Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il 
General Plate Div. of Metals and Controls Corp., Attle 
boro, Mass ‘“Truflex.’” 


Wilson (o., H. A., 105 Chestnut, Newark, N. J. 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 

Continental- Diamond 
bond.’”’ 

General Elec. Co., Section Q-0160 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, 

Mica Insulator Co., Dept. 31, 200 
. ‘Micanite.’’ é 

New England Mica Co., Inc., Waltham, Mass “*Y-26 

Richardson Co., Melrose Park (Chicago), Ill. 

Westinghouse Elec & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


276 Fourth Ave.. New York, N. Y 
Fibre Co., Newark, Del “Mica 
Appliance and Mer 
Washington 


Mass 


Varick, New York 





MOLDED INSULATION. See Plastics. 
















s, Mag Because so many of America’s leading 
industrial concerns have found TR&S 
Rivets better—we know they'll give 
you more satisfaction when included 
in your production charts. Every TR&S 
Rivet—no matter how many thousands 
you use—is dependable, accurate, and 


will drive and clinch smoothly. 


Many motorized models of our rivet set- 
ting machines are available in single 
“a stroke and multiple drive. Inquiries are 


Ie ct invited—together with samples of work 


: a. you wish to do. 
‘ago, Ill 
rp., At 
. eee 
om TUBULAR RIVET & STUD CO. 
ce and Mer World’s Largest Manufacturers of 
vee Tubular and Split Rivets 
New _ WOLLASTON (Boston) MASSACHUSETTS 


E E. Pitts New York Chicago Detroit Indianapolis San Francisco 


Nashville Dallas St. Louis 


ase 4060 SIXTH ANNUAL PRODUCT DESIGN NUMBER 


WE STAND ON 
. OUR RECORD! 





@ What sealing material is 
used on most popular auto- 
mobile pumps to-day? 

MORGANITE MM1! 


®@ Who solved the sealing of 


oil and chemicals in many 
industrial pumps? 


MORGANITE! 


@ Where can you learn 







more about these materials? 








Write for a copy 
of ‘‘Morganite’s 
Modern Black 
Magic’, or ask 
to have our en- |: : 
gineer visit you Ss 3 


i 













MORGANITE BRUSH CO., INC. 
LONG ISLAND CITY NEW YORK 











MOLYBDENUM 





Wire, Rods, Sheets, Special Ape 
Callite Tungsten Corp., 547-39th, Union City, N. J 
Fansteel Metallurgical Cory North Chica I 
Mallory & (¢ a | ee Indianapoli Ind 
Westinghouse Elec & Mfg ‘ Dept 7-N E Pitts 
burgh, Pa 
Wilson Cr H A 105 Chestnut, Newark, N. J 
MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 
MOTOR GENERATORS. See Motors. 


MOTOR STARTERS. See ¢ 


tor 


‘ontrollers, Mo 


MOTORS 

See i Motor pecificatior for Designed-in Power 
App tior else ere in this issue 

\ ance Mfg. ¢ Dept. H, Alliance, O 





For Stamping 
Metal 
Name 


Parts, 
Plates, 


Write 
Bulletins. 


Numberall Stomp & a Co. 


Huguenot Park, Staten Island, N. Y. 


Mise a 


Neutral ( Sailr High Dielectric 
ACID-FREE 


GUMMED PAPER 


SHEETS AND TAPE 


MADE BY 
PAPER MANUFACTURERS CO., 
PHILADELPHIA, PA, 


for 











PHENOL FIBRE ick | 











Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 


TRICO OILERS 


OIL-WORRY 





SAVE TIME 
NEW—MODERN—STREAMLINED 





UNBREAKABLE 





e They modernize your 
it equipment ; <> 
je Give that added sales \ 
i 2. i feature 






wx e Reduce selling a 
e Guarantee proper lubri-)) |. 
‘ cation 2 
e Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS 


TRICO FUSE MFG. CO. Milwaukee, Wisconsin 


210 


B Elee. Cr 
Barber-Colman 
Black & Decker 
Bodir 
Db 


Appliance 


4351 Duncan Ave., St. Louis, Mo. 
Rockford, Ill 
Elec. Co., Kent, O 


2256 W. Ohio, Chicago, Tl 


I Division, General Motors Corp., Roches 
N. ¥ 
D Produ Division General Motors Corp., Dayton 
o 
Dur Company, Dept. 100-G, Racine, Wis. 
Ki Ir 15 S. Laflin, Chicago, Ill 
ble Specialty Co., 213 South, Stamford, Conn 
K Dynamic Works of the Electric Boat Co., Bay 
nt N J 
Fairbank forse & ( Dept. 25, 600 S. Michigan 
AV Ch I} 
Gene I ( Schenectady, N. Y 
G Ir ( Dey 146, Elyria, O 
Har Mf ( Princet¢ Ind 
H Mt ( Ir Forestville, Conn 
He Cabor } ( 125 Amory, Boston, Mass. 
Imperial I ( Akron, O 
Le Ele ‘ Dayton, O. 
M Ele ( D n, O 
oO Ble Mt ( 905 Maurice Ave., Cleveland, O 
K e Ele «& | I ( 1081 Ivanhoe Rd., Cleve 
oO 
R I ( 1 oW Huron, Chicago, Ill 
~ } ( Menominee, Mich 
s ( I \ 0D Rochester, N. ¥ 
S| Mf 1828 S. 52: Ave., Cicero, Ill. 
U. S. Elect M Ir 86-34th $ Brookly: 
N. ¥ 
\ I I Ir 2950 Robertson R Ci 
.o) 
VW | Cory ‘ Ply it Ave Ss Loui 
M 
West ise Elec. & Mfg. ¢ D 7-N, E. Pitt 
Pa 
MOUNTINGS, Rubber 
Lord Mf ( 655 West 12th, Erie, Pa 


MULTIPLE 


See Plugs 


NAILS 


Amer n Stee 
Reput S 


NICKEL 
Di H ( 


J Nicl 


Ss Ri 1 
Ar eas 
Ba Bra 
D ( Ww 
Driver-Harris ¢ 
Hoskit Mf ( 
Mall & ¢ 
Revere ¢ I « 

N.. ¥ 
Scov Mf ( 
Seymour Mf ( 


NUMBERING MACHINES. See 








ee CONTACT SWITCHES. 
& Jacks, Radio. 


67 Wa New York, N. Y 


De i Mic 
Inc., P. R., Indianapoli Ind 
Brass, Ir 230 Park Ave., New York 
65 Mill, Waterbury, Conn ‘Adnic 
‘ Seymour, Conn 


Machines, 


Numbering. 

NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 

NUTS, Selt- Locking 

Ela Stop Nut Corp 1334 Vauxhall Rd., Union, N. J 

Scovill Mfg. C« 65 Mill, Waterbury, Conn 

NUTS, Wing 

Central Screw Cc 8519 Shields Ave Chicago, 1] 

Parker-Kalon Corp Dept. E 190 Varick, New York 
N. ¥ 

OHMMETERS. See Instruments. 

OIL SEALS. See Seals, Oil. 

OILERS 

Gits Br Mfg. Co., 1854 S. Kilbourn Ave., Chicage 
Il 

Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co 1828 S. 52d Ave., Cicero, TM 

Trico Fuse Mfg. Co Milwaukee, Wis **Opto-Matic,’’ 
Levomati Drip-Drop.’’ 

OIL-LESS BEARINGS. See Bearings & 


Bushings 
ings, 


Graphite; Bearings & Bush- 


Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 
Testers 

OVENS, Industrial and Laboratory 
Annealing Drying, Temper Drawing, Mold Baking 


General Elec. C 
Harold E., 


Trent Co 


o., Schenectady, N. Y 
619 N. 54th, Philadelphia, Pa 


PACKING MATERIAL 


Clark 


Kimberly 


il Kimpak’’ 


PAINT. Se 


Corp 8 S$ 
Crepe 


Michigan 
Wadding.) 


Ave., Chicago, 


e Finishes. 


PAPER, Gummed 





Paper Manufacturers Co., Fifth & Willow, Philadelphia, 
Ps Acid, Free 

PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 

Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
Turbo. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
te Del 

Continental-Diamond Fibre Co., Newark, Del 

Gen. Electric Co., Section Q-0160 Appliance and Mer 
chandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 


Blvd Chicas 


Kimberly-C 
Kimsul—for 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Dee Armatite,’’ “‘Duro,’’ ‘‘Micoid.’ 

National Vuleanized Fibre Co., Wilmington, Del. 
Campbellite C-F,”’ Peerle ee 


go, Ill 
lark Corp 


8s 


Michigan Ave., 


Thermal Insulation.) 


Chicago, Tl. 
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Taylor Fibre Co., Norristown, Pa. 
West Virginia Pulp & Paper Co., Pulp Products Dept 
230 Park Ave., New York, N. Y Electrite,’’ ‘‘Der 


ite.’’ 
Westinghouse 
burgh, Pa 


Elec. & Mfg. Co., Dept. 7-N, E. Pitt 


PEGS, Armature 


Insulation Manufacturers Corp., 565 W. Washingt 
Bivd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New Yorl 

National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 








Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conr 

PHENOLIC COMPOUNDS. See Plastics : 

PHENOL FIBRE. See Plastics. 

PHOSPHOR BRONZE 

American Brass Co., Waterbury, Conn, 

Baltimore Brass Co., 1205 Wicomico, 3altimore M 
(A Tin Coated. ) 

Bridgeport Brass Co., Brid eport, Conn 

Bunting Brass & Bronze Co ‘olede, O 

Driver-Harris Co., Harris J. 

Revere Copper & Brass, In Park Ave., New Y 

Scovill Mfg. Co 65 Mill, Waterbury, Conn 


Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
General Elec. Co., Schenectady, N. Y. 


Weston Elecl. Instrument Corp., 582 Fre 
Newark, N. J. Photroni 


ylinghuysen Ave 


PILLOW BLOCKS, Ball & crereer Bearing 


Ahlberg Bearing Co. 030 W 17th, Chicago, Ill. 





Fatnir Bearing Co New sritain, Conr 
Norma Hoffmann Bearings Corp Stamford, Cont 
Randall Graphite Prods. Corp., Dept. 1015, 609 W. I 


Chicago Ill 
Industries, Inc., Front & Erie Ave., Phil 
phia, Pa 

PILOT LIGHTS. See 


Lights, Pilot. 


PINIONS. See Gears & Pinions. 

PINS, Assembly 

Groov-Vin Corp 411 Kerrigan Ave., Union City, N 

PINS, Cotter 

Hubbard Spring Co., M. D., 
Mich 


560 Central Ave Pont 


PINS, Dowel 


Allen Mfg. ¢ Hartford, Conn 


PLASTICS, Laminated or Molded 


(See also Tubing, Laminated Phenolic also Tubir 
Extruded Plastic 

Alden Products Co., 717 Center, Brockton, Mass 

American Insulator Corp., New Freedom, Pa. ( 
Mold. ) 

Auburn Button Works, Inc., Molded Plastics Div Au 
burn, N. ¥ 

Sakelite Corp., 30 E. 42nd, New York, N. Y. 


Barber-Colman Co., Rockford, Ill 


Brandywine Fibre Products Co., 1402 Walnut, Wilmi: 
ton, Del 

Catalin Corp., 1 Park Ave., New York, N. Y 

Chicago Molded Products Corp., 1024 Kolmar Ave 
Chicago, Ill 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Dilect 
Dilophane,’ Celeron 

Dow Chemical Co., 1450 E. Main, Midland, Mich 

Durez Plastics & Chemicals, Inc., North Tonawanda 
mM. ¥ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 


¢cinnati, O 


General Elec. Co., Section A-80, Plastics Dept., 1 Plas 
tics Ave., Pittsfield, Mass. ‘‘Textolite (‘‘Cetec’’ Cold 
Mold. ) 

General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Ill 

Irvington Varnish & Insulator Co., Irvington, N. J 

Kurz-Kasch, Inc Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. ¥. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del “Pi 


nolite.”’ 
Richardson Co., Melrose Park 
Synthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa. 


(Chicago), Ill. ‘‘Insurok 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa ¥ 
White Dental Mfg. Co., The, S. S., 10 E. 40th, New q 
York, N. Y¥ 


Wilmington Fibre 


Ohmoid.”’ 


Specialty Co., Wilmington, De 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 8. 
Ii} 

Morganite 


52nd Ave., Cicer 


Brush Co., Pn Long Island City, N. Y 


Trent Co., Harold E 19 N. 5th, Philadelphia, Pa. 

PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Appliance & Merchandise Dept 
Bridgeport, Conn 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 

PLATING GENERATORS 

Eicor, Inc., 515 S. Lafllin, Chicago, Ill. 

Electric Specialty Co., 213 South, Stamford, Conn 





General Elec. Co., Se 
PLATINUM. 


PLIERS & TOOLS 


Mathias Klein & Sons, 3200 Belmont Ave., 


PLUG & CORD SETS 


Schenectady, 





See Points, Contact. 


Chicago, I) 


Arrow-Hert & Hegeman Elec. Co., Industrial Contr 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, TIl. 

General Electric Co., Section Q-0160 Appliance an 


Merchandise Dept., Bridgeport, Conn. ‘‘Unicord.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 





MTEC Meco 


for Plastic Pulls, Knobs 


au and Handles 
/ 













nA 


























Bearing 
igo, Ill 

Cor 

9 WLI 


;m 


a WRITE 2 ‘at 


y Types—Split Phase, Capacitor or Shaded Pole shows all the latest styles, colors, 
at. Wilt and specifications on pulls, knobs, 
‘ Speeds—1100, 1700, 3400 RPM. and handles for kitchen cabinets, 
colmar A steel cabinets, stoves, closets and cow £8 ©] 
“Ditect Power—1/80 to 1/20 HP, depending on speed drawers, furniture, desks, sewing 
machines, air conditioning appara- 


—— Voltages—Up to 220 A.C. tus, and many other types of 
equipment. 


Frequencies—60, 50 and 25 cycles. 


Bases—Solid, resilient or flange. 


farrison, Chi Mountings—Horizontal, Sidewall, Ceiling or 
NI Vertical, with shaft up or down. 
, New York Efficiency—High for such small powers. 


Del Phe 
i. “Tasurok Designers, engineers and manu- 


facturers find that Ohio Engineers 





N, E. Pitts 

E. 40th, Nev lend valuable assistance in the 

uington, =D application of motors. 

iis sl What is your problem? 

‘ity, N. Y 

yhia, Pa 

wade Dept T H E a H Oo E L £ C T R C IMPERIAL MOLDED PRODUCTS CORPORATION 


2921 West Harrison Street, Chicago, Ill. 


IMPERIA 
Mastic Molding 


Bakelite e Plaskon e Durez e Tenite e Beetle e Lucite 


oit, Mich MFG. co. 


5905 Maurice Ave. 
CLEVELAND, OHIO 










rd, Conn 
pork. 


‘4 
, Chicago, I » 


f ’ oe 
oo x @>> 


OHIO MOTORS 
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istrial Contr 


iicago, Ill 
Appliance 
*‘Unicord.’’ 
Holyoke, Ma 





BER 194( 





















































PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 


Quarries: | 
Monson, Maine 





Office, Portland, Maine 








for Quick, Positive 
connections 





Sherman 
SOLDERLESS LUGS 


nace 0: 5 Ca 
Write ean ie: Ge 








WE elt in quality units only — 


Py Ta tiia- lhe Ct d0° lt Lg 


Tey lia ti lat oie TL 


dependability is required. 


Write for 
new DUNCO Catalog 


DUNCO RELAYS 


Let us quote on your requirements. 


STRUTHERS DUNN, Inc., 
EEE Cherry St., Philadelphia, Pa. 








INSTRUMENT RESISTORS 


IN CORP OR AT EO 


Manufacturers of 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications. 


Precision spool type; Tubular, in both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 
Custom built units 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 


SCREWS for evory 
fons head Safe 


QUALITY: EFFICIENCY-SERVICE 





SAMUEL J. SHIMERe SONS 


oi 3 ie ae Nees Be 





ee ee oe ae ae ee ee 





PLUGS, Attachment 
Arrow-Hart & Hegeman Elec. Co., 
Div Hartford, Conn 
telden Mfg. Co., 4633 W 
General Ele Co., Section Q-0160 
handise Dept Bridgeport, Conn 


Industrial Control 
Van Buren, Chicago, Il 
Appliance and Mer 


PLUGS, Expansion 

Hubbard Spring Co M. D., 560 Central Ave 
Mict 

Wrought 
Wis 


Pontiac, 


Washer Mfg. 2200 So. Bay, Milwaukee 


PLUGS & JACKS, Radio 
Alden Products Co., 717 Center, Brockton 
Guardian Elec. Mfg. Co., 1627 W. Walnut 
Jones, Howard B., 2300 Wabansia Ave., 


Mass 
Chicago, Tl 
Chicago, I 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center, Brockton, Mass 
Guardian Elec. Mfg. Co. 1627 W. Walnut, Chicago, Ill 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 


POINTS, Contact 


Molybdenun Platinum, Silver, Tungsten, Special Al 
Baker & Ci In 113 Astor, Newark, N. J 
( S. Brainin Div., L Stern & Co Inc., 20 VanDam, 


New York, N. Y¥ 
Callite Tungsten Corp 547-39th Union City N.. J 
Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 


Fansteel 
General Plate Div. of 
boro, Mass 


Metallurgical Corp., 
Metals 


North Chicago, Til 


ind Controls Corp., Attle 


Gibson Electric Co., 8349 Frankstown Ave Pittsburgh 
21 Pa 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


Wilson Cc H. A., 105 Chestnut, Newark, N. J 

PORCELAIN 

Akron Porcelain Ce Akron, O 

American Lava Corp Chattanooga 
or Insulator C¢ Akror 0 
Mfg. Co., East Liverpool, O 

reelain Co., 41 Muirhead Ave 


Tenn 

Porcelex 

Elemite 
Trenton, N. J 


3 Thermolain Vitrolain,’’ ‘‘Lavalain 
Mfg. D. M., Chattanooga, Tenn 
1 Clay Products C¢ 1540 E. First, Sandusky, O 


POTENTIOMETERS. See 
Control. 


Resistors, Radio 


POTS & LADLES, Melting 


Dunn Ir Struthers 1321 Cherry Philadelphia, Pa 
Dur 

General Ele Co., Schenectady, N.Y. 

Russell Ele ( 340 W. Huron, Chicago, Tl] 

Sta-Wart Elec Co 565 N Chestnut, Ravenna oO 
Triple 

Trent Co Harold E 619 N. 54th, Philadelphia, Pa. 

Vulean Ele Co., Lynn, Mass 

Wiegand ¢ Edwin L., 7530 Thomas Blvd., Pittsburgh 
Pa Chromalox 


POWER TOOLS. See 


PRE-FINISHED METALS. See 
Pre-finished. 


Power. 


Tools, 
Metals, 
PRESSES, Drill 


Walker-Turner Ce 
N. J 


Inc 1230 ©=Berckman Plainfield 


PRESSES, Plastic Molding 


Kux-Leohner Machine C« 2145 Lexington, Chicage Ill 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 

White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
tak, W.-Y. 

PROCESS EQUIPMENT 

Stokes Machine C F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa 

PULLEYS 

Pyott Foundry & Machine C< 328 N. Sangamon, Chi 
ago, Ill 


PUMPS, Vacuum 
Stokes Machine Co., F. J 
Philadelphia, Pa 


, 5996 Tabor Rd., Olney P. O., 


PUSH BUTTON STATIONS. See 


Remote Control. 


Switches, 


PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See 
Non-Metallic. 


Gears & Pinions, 


RECEPTACLES, 


Lamp. 


Lamp. See Sockets, 


RECTIFIERS, Current 

Electricoil Co., Inc., 6 Varick, New York, N. Y 

Fansteel Metallurgical Corp., North Chicago, Tl 

General Ele Co., Section Q-0160. Appliance and Mer 

ndise Dept sridgeport, Conn 

Internationa Telephone Development Co., Inc., 137 
Varick, New York, N. Y¥ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Westinghouse Elec & Mfg. Co Dept. 7-N E 
burgh, Pa 








Pitts 


REDUCERS SPEED. See 


Speed Reducers. 


REEL, Cord (Built in) 


Vacuum Cleaner Corp. of America 
Wissahickon Ave «& Juniata 
Cordomatic.’ 


Cordomatie Div., 
Philadelphia Pa 


REFRACTORY PORCELAIN. See Ceram- 
Porcelain 


ics, Cores, Resistors; 


REGULATORS, 
Motor 


Speed. See 





Controllers, 
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REGULATORS, Temperature 

(See also Controls & Valves, Temperature; 
stats.) 

Allen-Bradley Co., 1309 S 

Dunn, Ine., Struthers, 1321 
*“Dunco.’’ 

Fenwal Incorporated, 10 Main, Ashland, Mass 

General Elec. Co., Sehenectady, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 

Minneapolis-Honeywell Regulator Co 2810 Fourth Ave 
S., Minneapolis, Minn. 

Paragon Elec. Co., 37 W. Van Buren, Chicago, I) 

Spencer Thermostat Co., 109 Forest, Attleboro 
(Low Voltage.) 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y 
General Elec. Co., Schenectady, N. Y 

H-B Elec. Co., Inec., 2531 N. Broad, Philadelphia, Pa 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Ine., 227 Fulton, New York, N. Y 

American Automatic Elec. Sales Co., 1033 W. Van Burer 
Chicago, Il ‘Autelco,”’ Strowger.’’ 


Therm 


First, Milwaukee, Wis 
Cherry, Philadelphia, Pa 


Mass 


American Gas Accumulator Co., Electrical Div Eliza 
beth, N. J. ‘‘Agastat’’ (Time delay.) 

Arrow-Hart & Hegeman Elec. Co., Industrial Contro 
Div., Hartford, Conn. 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicag 
Ill 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago 
Ill. 


Dunn, Inc., Struthers, 1321 
Dunco.’’ 

Eagle Signal Corp., Moline, Tl. 

General Elec Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 

Hart Mfg. Co., Hartford, Conn “Diamond H."’ 

H-B Elec. Co., Inc 2531 N. Broad, Philadelphia, Pa 

Kurman Elec. Co., Inc., 239 Lafayette, New York, N. ¥ 

Leach Relay Co., 5915 Avalon Blvd., Los Angeles, Ca 

Mercoid Corp 4201 Belmont Ave., Chicago, Il 


Cherry, Philadelphia Pa 


Millen Mfg. Co., Inc James, 150 Exchange, Malder 
Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Weston Elecl. Instrument Corp, 582 Frelinghuysen Ave 


Newark, N. J 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 
RESISTANCE LINE CORD. See Cords, 


Resistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S First, Milwaukee, Wi 
““Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

General Elec. Co., Schenectady. N. Y 

Hardwick, Hindle, In 140 Pennington, Newark, N. J 

Instrument Resistors, In Little Falls, N. J 

International Resistance Co., 405 N. Broad 
phia, Pa 

Mallory & Co., Inc., P. R., 

National Elec 
Chicago. Til 

Ohmite Mfg. Co., 4805 W 

Rex Rheostat Co., 37 W 

Sprague Products Co., 

Ward Leonard Elec. Co., 


Philadel 


Indianapolis, Ind 
Controller Co., 5309 Ravenswood Ave 


Flournoy, Chicago, Ill 
20th, New York, N. Y 
North Adams, Mass 
34 South, Mt. Vernon 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, 
Acrovox Corp., New Bedford, Mass 


N. Y 


Potentiometers 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Centralab. Div. of Globe Union, Inc 900 East Keefe 
Ave Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 


Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J 
Instrument Resistors, Ine., Little Falls, N. J 
International Resistance Co., 405 N. Broad 
phia, Pa 

Mallory & Co., P. R., Indianapolis, Ind 
National Elec Controller Co 5309 Ravenswood Ave 
Chicago. Til 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il 

Sprague Products Co., North Adams. Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
York, N. ¥ 


RHEOSTATS, Electroplating 

Allen-Bradley Co 1309 S. First, Milwaukee, Wis 
National Elec. Controller Co., 5309 Ravenswood Ave 
Chicago, Til 

Udylite Corp., 1651 E 


Philadel 


Grand Blvd., Detroit, Mict 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Clarostat Mfg. Co., Ine., 285 N. Sixth, Brooklyn 

General Elec. Co., Schenectady, N. Y 

Hardwick, Hindle, Inec., 140 Pennington, Newark, N. J 

International Resistance Co 105 N. Broad, Philadel 
phia, Pa 

National Elec 
Chicago, Ill 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Tl 

Rex Rheostat Co., 37 W. 20th, New York, N. Y¥ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
“Vitrohm.’”’ 

Westinghouse Elec 
burgh, Pa 


RHEOSTATS, Radio. See 
Control. 


N. ¥ 


Controller Co., 5309 Ravenswood Ave 


& Mfg. Co., Dept. 7-N, E. Pitts 


tesistors, Radio 


RIVETING MACHINES. 
Riveting. 


See Machines, 


RIVETS 

Central Screw Co.. 3519 Shields Ave 
Progressive Mfg. Co., Torrington, Conn 
Republic Steel Corp., Cleveland, O 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn 


Chicago, Tl 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 1848 S. 54th Ave 
Chicago, Il} 


Tubular Rivet & Stud Co., Wollaston, Mass. 


ROTARY CONVERTERS. See Motors. 


R.P.M. COUNTERS. 





See Tachometers. 
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sald , Designed for Heating, Cooling and 
“Fan Ret | Ventilating Buses... . Ideal for 
7s. | Industrial Low Voltage DC Demands 


ee | Built to carry the heavy load of modern bus 
heating, cooling and ventilating equipment, 
this latest Delco Appliance motor provides 


10th, Ne ‘i . 2 m . arf irculati el » ~ate — 
t Designed in Textolite the chime housings powe rful cire ul ation of either he ated or re 
frigerated air... quietly, continuously! 
ee, Wis. and bases for the Mello-Chime and Signal Important features include rugged iron case 
ee with aluminum mounting flange, splash 
Co. of New York are beautiful and me- proof construction, lifetime lubrication, ball- 

e, Wis bearing mounted armature shaft, heavy cast 
oklyn, N. ¥ = ‘i : sii 
flat aa ta chanically simple. Lower assembly costs, brush holders. 
d, Philade Wherever low voltage DC power is demanded 
iswood = Ave electrical insulation inherent in the ma- ... for industrial as well as vehicular purposes 
go, 1M . . . here is the ideal motor for continuous, 
non, N. ¥ terial, and a permanent finish are other heavy duty service. Our engineers will gladly 
‘, E. Pitt give you estimates on present or future re- 
Be el desirable factors. Write Section A-80, quirements. 

oor , S Motor Diameter, 4;}}". Available 
Machines, Plastics Department, General Electric Co., in 12-Volt and 24-Volt Capacities. 


One Plastics Avenue, Pittsfield, Mass. 


aie NKOW aaa TNO 


sath Ave GENER AL @ ELECTRIC General Motors Sales Corporation 
nisnen vee ROCHESTER, N. Y. 


neters. 
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adnate ear STRAIN RELIEF 


es UT] 


POSITIVE PROTECTION 
for Cord-equipped Products 


Gripmaster anchors cord to product housing at 

point of strain, forever eliminating cord service 

trouble. Withstands 100 lb. pull . . . prevents 

unraveling no more binding by tape or 

mic) | Me ots 1 MOLTO le lc eM se 

ments... Insulated. Size for every application. 
eee Le 


GEORGE WALKER COMPANY 


POM tell ac ie) 
118 AMSTERDAM AVE. PASSAIC, N. J. 





TROMBETTA SOLENOID CO. 


MILWAUKEE Sq p™ WISCONSIN 


U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—, to 90 Ibs. High speed—11 sizes—!, to 
35 Ibs. Long Stroke—11 sizes 14 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 


RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 









& 
MAKES SOLDER 
FLOW QUICK 
AND FAST 


Approved by 
Underwriters’ 
Laboratories 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA || 











METAL SPECIALTIES 


Superior Wor 






Purposely designed to 
meet tough production 
requirements. They are 
not top heavy, and may 
be screwed to bench if 
necessary. Pilot light 
indicates heating; if 
current fails, light goes 


out. Write for circular. 


ARH CTR tT Tt oe ie 


Cee see 


Psa mih Aas 








SAWS, Band & Bench 


Walker-Turner ¢ Inc., 4290 Berckman, Plainfield, N. J 

SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 

SCREW MACHINE PRODUCTS, Fibre. 


See Fibre, Vulcanized. 

eee MACHINE PRODUCTS, Metal 

nu ( of America, 2179 Gulf Bldg., Pittsburgh, 

Pa 

Hunter Pressed Steel C¢ Lansdale, Pa. 

Linden & Cé Inc., 897 Broad, Providence, R. I. 

Nat al Act Cc 170 E, 181, Cleveland, O 

Peck Spris ( 12 Grove Ave., Plainville, Conn. 

Progre e Mf Ce Torrington, Conn 

Scoy Mt ( 65 Mill, Waterbury, Conn 

Shimer & 8S Samuel J., Milton, Pa 

Waltham W ( Waltham, Ma 

W ht Wa r Mfg. Co., 2200 S. Bay, Milwauke« 
Wi 


SCREWS, Hollow & Socket Head 
Allen M ( Hartford, ¢ 


Centr S ( ) Shields Ave Chicago, Il 

P r-Kalon ¢ Dept. E 190 Varick, New York 
ym 

Ss i P Steel ¢ Jenk vn, Pa 


SCREWS, Lock pel 


Xu i ‘ Pri len R. I 

Continer S Co New Be iford, Ma 

Ser Mfc. ¢ 65 Mill, Waterbury, Conn 

Shakeproof L Washer ¢ 2309 N. Keeler Ave Chi 
I Ser 

SCREWS, MACHINE 

American Sere ( Pr vidence, R. I 

Cents Ss ( 5 Shiel \ Chicago, Ill. 

‘ ' s Co New Bedford, Ma 

I’ Mf Co., Torrington, Conn. 

Repu s Corp., Cle ind, O 

s Mf ( 65 Mi Waterbury, Conn, 


SCREWS, Recessed eee 





Ar nS vy ¢ a ete 

( r P ( o 

‘ ntal S yw ¢ iford, Ma 

( Ss vy Cory n, Conn 

Lar n & Sessions Co., Cleveland, O 

Nat Ss & Mi Co., Cleveland, O 

Parker-K Cort Dept. E, 190 Varick, New York 
N. ¥ 

Phe M & Chicé a 

R I « Wa rd Bolt & Nut C Port Chester 
N. ¥ 

Ss Mt ( 65 Mill, Waterbury, Conr 

Ss n I Washer ¢ 2509 N. Keeler Ave., Chi 

I 

SCREWS, Self- oe 

Americar R. I. 

Central Sere ( i. Shields Ave Chicago, Il 


Gro« Pin Cory 111 Kerrigan Ave., Union City, N. J 

Parker-Kalon ¢ Dept. E., 190 Varick, New York 
N. ¥ 

Shak f Lock Washer Co., 2509 N. Keeler Ave., Chi 

I 

ao: Set and Cap 
en Mf ( Hartford, Conr 

Pama K Corp., Dept. E., 190 Varick, New York 
noe 

Repul Steel Corp., Cleveland, O 

sx Mfg. Co., 65 Mill, Waterbury, Conn 

Ss! ake proof Lock Washer C« 2509 N. Keeler Ave., 
Chicage ] 


SCREWS, Thumb 


I Ce 3519 Shields Ave Chicago, Ill 

Pa rket Ka n Corp Dept. E, 190 Varick, New York 
N. ¥ 

Progressive Mfg. Co., Torrington, Conn 

SCREWS, Wood 

American Screw Co Providence, R. I 

Chandler Products Company Euclid, O 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corporation, New Britain, Conn 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O 

Phe« Manufacturing Company, Chicago, Ill 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester 
N. ¥ 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn 

SEALS, Oil 

American Felt Co., Inc., 315 Fourth Ave., New York, 
N. 3 

Chicago Rawt Mfg. Co., 1286 Elston Ave., Chi- 
cago, Tl 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Git Bros. Mfg. Co 1854 S. Kilbourn Ave., Chicago 


Ill 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill 


Syca 


SEPARATORS, Magnetic 


Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, O 


SHADES, Mica 


Mic Inslator €« Dept. 31, 200 Varick, New 
N. 


¥ 
New England Mica Co., Waltham, Mass. 


SHEAVES, V-Belt 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cage Il 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 

SHEETS, Iron Enameling 

American Re Mill Co., 2071 Curtis, Middletown, O 
Armco 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 


Granite City Steel Co., Granite City, Tll 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp Cleveland, O 

Ryerson & Sor Inc., Jos. T., Chicago, Til 









York, 








SHEETS, Nickel. 
SHEETS, Steel 


American Nickeloid Co., 1322 
finished. ) 


See Nickel. 


Second, 


Peru, Il (P 


American Rolling Mill Co., 2071 Curtis, Middletoy 
Oo Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., C| 
land, O. (United States Steel Corp. Subsidiary 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (Unit 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 


Newport 
Republic 
Ryerson & 


Rolling Mill Co., Newport, Ky. 
Steel Corp., Cleveland, O. 
Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Provid 
no 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
SILVER 
Sheet Rod, Tube Wire, Anodes 
Baker & Co., Ine., 113 Astor, Newark, N. J 
Handy & Harman, 82 Fulton, New York, N. Y 


General Plate Div of 
Attleboro, Ma 

Mallory & Co., Inec., P. R 

Wilson Cx H. A., 105 


SLATE 


Portland-Monson Slate Co., 


Metals and Controls ¢ 


Indianapolis, Ind 
Chestnut, Newark, N. J 


Portland, Me. 


SLEEVING, Saturated. See Tubing, Var 
nished. 

SLOT INSULATION. See Paper, Insulat 
ing; also Cloth, Insulating. 


SLOTTING MACHINES ~— TOOLS 
General Elec. Co., Schenects N 
Ideal. Commutator evans "Co. > sees Park Ave., S 
more, Ill 


SOCKETS, Lamp 


Alden Products Co., 717 Center, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Contro? 
Div Hartford, Conn 

General Ele ( Section Q-0160 Appliance and Mer 


chandise Dept., Bridgeport, Conr 
Millen Mfg cx Inc., James, 150 
Mass 


Exchange Ma 


SOLDER, Self-fluxing 


Gardiner Metal Co., 4818 S. Campbell Ave., Chicag Tl 

General Elec Co., Appliance and Merchandise Dept 
Bridgeport, Conn 

Kester Solder ¢ 4201 Wrightwood Ave., Chicago, I 

Ruby Chemical Co., 68 McDowell, Columbus, O 


SOLDER, Silver 
baker & Co., Inc., 118 Astor, Newark, N. J 

General Plate Cec., Div. Metals and Controls Corp 
Attleboro, Mass 


Handy & Harman, 82 Fulton, New York, N. Y., ‘‘Sil 
Fos ’ Easy Flo."’ 

Mallory & C¢ Ine P. R., Indianapolis, Ind 

White The, S. S., 10 E. 40th, New 


Dental Mfg. Co, 
York, = 
Wilson Co., H. A., 


105 Chestnut, Newark, N. J 


SOLDERING COMPOUNDS 


Stick, Paste, Flux, Salts, Fluids 
Burnley Battery & Mfg. Co., North East, Pa 
Gardiner Metal Cc 1818 S. Campbell Ave., Chicago, I)) 
General Elec. Co., Section Q-0160 Appliance and Mer 


chandise Dept., Bridgeport, Conn 
Kester Solder Co., 4201 Wrightwood Ave., 
Ruby Chemical Co., 68 McDowell, 


SOLDERING IRONS. See 


Chicago, Ill 
Columbus, O. 


Irons, Soldering. 


SOLDERING POTS. See Pots and Ladles. 

SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill 

Davis & Co., Inec., Dean W., 547 W. Fulton, Chicage 


Ill 
Electrical Coil Winding Co., 2731 Saunders, Camden, 
Electrocoil Co., Inc., 6 Varick, New York, N. Y. 
General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Magnetic Windings Co., 16th & Butler, Easton, Pa. 
National Acme Co., 170 E. 131st, Cleveland, O. 


Roebling’s Sons Co., John A., Trenton, N. J. 


Trombetta Solenoid Co., Milwaukee, Wis. 
SPEED INDICATORS. See Tachometers; 
also Stroboscopes. 


SPEED REDUCERS 


Alliance Mfg. Co., Dept. H, Alliance, O. 
sarber-Colman Co., Hockford, Ill. 


Bodine Elec. Co 
Cullman Wheel Co., : 





fe Ohio, 
1398 Altgeld, 


Chicago, Tl. 
Chicago, Ill. 


Deleo Products, Div. General Motors Corp., Dayton, O 
Dumore Co., Dept. 100-G, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 


Ave., Chicago, Ill. 
General Elec. Co., Schenectady, N. Y. 
Hansen Mfg. Co., Princeton, Ind. 
Haydon Mfg. Co., Forestville, Conn. 
Holtzer-Cabot Elec. Co., 125 Amory, 
Ideal Commutator Dresser Co., 100 
more, Ill. 
James Mfg. Co., D. O., 1120 W. Monroe, 
Leland Elec. Co., Dayton, O. 
Lenney Machine & Mfg. Co., 
Master Elec Co., Dayton, O 
Signal Elec. Mfg. Co., Menominee, Mich. 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 
Speed Master Co., 1207 Thacker, Desplaines, Ill. 
1 S. Electrical Motors, Inc., 86-34th St., Brooklyn, 


Boston, Mass. 
Park Ave., Syca 


Chicago, Ill 


Warren, O. 


N ° 
Wagner Elec. 
Westinghouse 

bugh, Pa. 


Corp., 6400 Plymouth Ave., St. Louis. Mo 
Elec. Mfg. Co., Dept. 7-N, E. Pitts- 


SPEED REGULATORS. 
Motor. 


See Controllers, 
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HOW 

TO USE 
WILMINGTON 
VULCANIZED 


FIBRE: 





Details of properties, 
applications and fabri- 
cation... all in refer- 
ence book yours on 
request. Write for your 
‘ree copy. 


WILMINGTON 
FIBRE 
SPECIALTY 
COMPANY 
* 


WILMINGTON, DEL. 


i me eget 
SOLDERLESS CONNECTORS 


. . . are approved by Under- 
writers’ Laboratories under new 
May 1, 1940 Standard for 
Pressure Wire Connectors. 


Connect “FOR KEEPS” with 
















ILSCO connectors 


@ They're better than ever 


fabricated from it! 


@ Mallet heads, 
knobs, handles, 

spacers, bushings, 
parts that can be 


@ Gears, thrust washers, union washers, 
spacers, shims, armature wedges, motor 
end laminations, shims and insulators 
on electrical control devices, special 
shapes, spacers and insulators on trans- 
formers, shields and barriers for elec- 
trical welding and parts for innumerable 
mechanical applications 
rals’ for production from 


WILMINGTON 


WILMINGTON 


ILSCO COPPER TUBE 


AND PRODUCTS, Inc. 


5629 MADISON ROAD ---— CIN.,O. 








METAL STAMPING SERVICE 


& DRAWING 
STAMPING 


« 


ae Small Metal Parts 


FORMING 


in 


Ee Brass, Copper & Steel 


PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 








SIXTH ANNUAL PRODUCT DESIGN NUMBER 


Wilmington Vulcanized Fibre is 
an ideal—economical—answer to 
many a design problem. Use it 
wherever absolute 
against current, heat, shock, noise 
or vibration is required .. . where | 
great strength and hardness is 

necessary .. . and where ease of 

fabrication must contribute 
low cost of production. 
MINGTON FIBRE has // these 
properties — usually 
quality, yet lowers costs, of parts 


insulation | 


fabricated eas- 
ily from WILMINGTON 
VULCANIZED FIBRE 


SHEETS oy, 


@ Grommets, cord spring bushings, 
brushholder sleeves, condenser tube 
packings, coil bobbin pieces, electrode 
holder handles, handles for condenser 
plugs, insulating bushings, etc. are eco- 
nomical to fabricate from 


Write today for 





LP aT 


it inf 


Special octal base de- 
signed and made _ by 
Aerovox, yet fits the 
usual standard octal 


socket. 
& 


Nickel-plated brass 
prongs engage with met- 


al socket contacts or 
similar metal, for low- 
resistance, corrosion- 
free connections. 

2 


Junction of brass prongs 
and aluminum studs im- 
bedded in molded bake- 
lite, immune to corro- 
sive effects. 


Hi-purity aluminum tabs 
from electrolytic section 


bonded to aluminum 
studs of octal base, for 
corrosion -free alumi- 
num-to-aluminum joints. 


Hermetic sealing 
achieved by can edge 
spun over soft-rubber 
gasket and bakelite cov- 
er plug. Vented cover 
for full protection. 


a 
Available with plain foil 
| and with etched foil. 
Two can sizes: 134°’ and 
13; dia.; 214” to 4\” 


high. Single, dual, triple 


} and quadruple section 
} units. 2s te SO sy. 


D.C.W. 


Also in the paper type, 
oil-impregnated and oil- 
filled, and wax-impreg- 
nated and wax-filled, 200, 
400 and 600 volts, D.C.W. 


Costs are fully in line 
with usual standard 
metal-can types. 


CONDENSERS 


@ Developed primarily for the U. S. 
Signal Corps and for use in aircraft- 
radio, police-radio, sound-system 
and other equipment where con- 
tinuity of service is a prime requisite, 
the new Aerovox Plug-in Electrolytic 
and Paper condensers open up un- 
told possibilities. 


Readily removed, tested, replaced, 
these perfected octal-base electro- 
lytic condensers handle as easily as 
a radio tube or vibrator. Assemblies 
can be equipped with fresh plug-in 
electrolytics immediately prior to 
shipment or to actual use. Users can 
have “spares” on hand. The many 
problems encountered in providing 
a tight, leak-proof, hermetically- 
sealed octal base, together with posi- 
tive elimination of corrosion, have 
been fully solved. You are offered 
a perfected product. 


Write for DATA... 


@ Engineering data on this Series AP Aerovox 
Plug-In Electrolytic Condenser will be sent on re- 
quest. Also samples, specifications, quotations, to 
responsible parties. 


IN CANADA: AEROVOX CANADA. Limited Hamilton. Ont. 











| 
| 
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DANTE 


SOLDER & SOLDERLESS 





SQ. OR RD. END—ONE & TWO HOLE 
WRITE ANY TYPE OR SIZE 
D 


ANTE ELEC. MFG. CO. 


Bantam, Conn. 


Raper oemanprepmpemmec es oo 5 
OUTSTANDING 


AY ha 





Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work. Available in acid and rosin core... 
various alloys and core sizes . . gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 


XN S . 2 
a Tat ATT m4 






4818 So. Campbell Ave., Chicago, Ill. 


———||" POWREX lL! 
MERCURY SWITCHES 


Write for 
Catalog! 





is designed for the manufacturer 


U. L. approved... . 110-220 volts. 
Rivet, eyelet or weld in place. You can 
solder leads or buy with leads attached. 


Also made in gangs of any number. 


SEND FOR SAMPLE 
ALDEN PRODUCTS CO. 


717 CENTER ST., BROCKTON, MASS. 


LET US QUOTE ON YOUR 


COIL 


OR TRANSFORMER 


REQUIREMENTS 


Paper Insulated 
Solenoids 
Power Transformers 
Voltage Regulators 


INDUSTRIAL TRANSFORMER CORP. 
2540 Belmont Ave. New York, N. Y. 














SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

American Steel & Wire Co., Rockefeller Bldg Cleve 
land, O United States Steel Corp. Subsidiary 

Surnes Ce Wallace, Div. of Associated Spring Corp 
Bristol, Contr 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O 

Gibson Co Wm. D., Div. of Associated Spring Corp., 
1800 Cylbourn Ave Chicago, Ill 

Hubbard Spring C<¢ M D 560 Central Ave Pon 
tiac, Mict 

Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring Co., 12 Grove Ave Plainville, Conn 

Raymond Mfg Cc Div. of Associated Spring Corp 


Corry, Pa 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill 


SPROCKETS, Roller Chain 
Pyott Foundry & Machine Co., 328 N 
ago, Il 


Sagamon, Chi 


STAMPINGS, Metal 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, I! 

Aluminum Goods Mfg. Co Manitowoc, Wis 

American Brass Co., Waterbury Brass Goods Branch 
Waterbury, Conn 

Barnes Ce Wallace, Div. of Associated Spring Corp 
sristol, Conn 

sridgeport Brass Co., Bridgeport, Conn 

Cuyahoga Spring Co., 10322 Berea Rd Cleveland, O 

Dante Elec Mfg. Cc Bantam, Conn 

Gibson Co Wm. D Div. of Associated Spring Corp 
1800 Clybourn Ave Chicago, Il 

Hubbard Spring Co M. D., 560 Central Ave Pontia 
Mich 

Hunter Pressed Steel Co Lansdale Pa 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Linden & Inc., 897 Broad, Providence, R. I 

Patton-MacGuyer Co 17 Virginia Ave Providence 
R. I 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Republic Steel Corp., Cleveland, O 

Revere Copper & Brass, In (Rome Mfg. Div 230 
Park Ave New York, N. Y 

Scovill Mfg. Co.. 65 Mill, Waterbury, Cenn 

Shakeproof Lock Washer Co 2509 N Keeler Ave 


Chicago, Tl 


Sherman Mfg. Co., H. B., Battle Creek. Mict 
Wrought Washer Mfg. C« 2200 S« say Milwaukee 
Wis 


STAMPINGS, Small Non-Metallic 





Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Continental-Diamond Fibre Cc Newark, Del 

Formica Insulation Co 1638 Spring Grove Ave., Cin 
innati, O 

General Ele¢ Co Section A-80, Plastics Dept l 
Plastics Ave Pittsfield, Mass 

Richardson Co., Melrose Park (Chicago Til. 

Taylor Fibre Co., Norristown, Pa 

Wrought Washer Mfg. Ce 2900 Se Bay, Milwaukee 
Wis 


STILLS, Water 
Stoke Machine Co., F. J 
P. O., Philadelphia, Pa 


5996 Tabor Rd Olney 


See 


STARTERS, Motor. 
tor. 


Controllers, Mo- 


STEEL BARS & SHAPES 

American Steel & Wire Co Rockefeller Bld Cleve 
land, O United States Steel Corp. Subsidiary 

t § Cleveland, O 

rson & Son, In Jos. T., Chicago, Tl 


iblie Steel Corp 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co Rockefeller Bldg Cleve 
land, O (United States Steel Corp. Subsidiary 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Ine Jos. T., Chicage Til. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See 


Iron Enameling. 


Sheets 


STEEL, Stainless 


American Rolling Mill Co., 2071 Curtis St Middletown 
0 Arn 

American Steel & Wire Co Rockefeller Bldg Cleve 
land, O United States Steel Corp. Subsidiary 

Carnegie-Ilinois Steel Corp., Pittsburgh, Pa United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J 

Republie Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 

STEEL, Stamped & Turned Up 

Angle Steel Stool (C« ; Oak, Plainwell, Mict 

STEEL, Strip 

American Nickeloid Co 1322 Second St Peru, Ill 
Pre-finished 

American Rolling Mill Co., 2071 Curtis St Middletow: 
oO Arn 

American Stee & Wire Co Rockefeller Bldg Cleve 
land, O United States Steel Corp. Subsidiary 

Barnes (Cc Wallace Div. of Associated Spring Corp 
Bristol, Conn (Cold Rolled Spring.) 

Granite City Steel Co.. Granite City, tll 

Republic Steel Corp., Cleveland, O. 

Roebling’s Sons Co., John A., Trenton, N. J 

Rye 1 & Son, Ine Jos. T., Chicago, Ill 

Thomas Stee Co Warren O (Electro Zinc Copper 


tronze Coated, also Bright Finish 


N icke Brass & 
i Thomastrip 


STRAIN RELIEFS, Cord 


Belden Mf ( 1633 W. Van Buren, Chicago, Il 

General Ele cr Section Q-0160 Appliance and Mer 
handise Dept Bridgeport, Conn 

Walker ¢ George, 118 Amsterdam Ave Passaic, N. J 

STRIPPERS, Wire 

Ideal Commutator Dresser Co 1008 Park Ave Syca 
more, Ill 

Pyramid Products Co 2224 S. State, Chicage Il 

Operated ‘Colonial E-Z 


Hand & Power 
Smith Corp F. A 


§ 1/0 Davis, Rochester, NY 
Wire Stripper C« 


1727 Eastham Ave E. Cleveland, O 
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STROBOSCOPES 


General Elee. Co., Schenectady, N. Y 


SWITCHES, Fixture 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 


SWITCHES, Heater 
Arrow-Hart & Hegeman 
Div., Hartford, Conn 
General Elec. Co., Section Q-0160 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. 


Industrial Cont 


Elec. Co., Industrial Cont 


Appliance and M 


Diamond H 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Cont 
Div., Hartford, Conn. 

General Elec. Co., Schenectady, N. Y 

Ward Leonard Elec. Co., 34 South, Mt 

Westinghouse Elec. & Mfg. Co., 
burgh, Pa 


SWITCHES, Lighting Fixtures 
General Elec. Co., Section Q-0160 Appliance and M 
chandise Dept., Bridgeport, Conn 


SWITCHES, Limit 
Allen-Bradley Co., 1309 S. First 
Allied-Control Co., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Contr 
Div., Hartford, Conn. 
Bacon, Emra D., 4513 Brooklyn Ave., 
Sarber-Coleman Co., Rockford, Ill 
General Elec. Co., Schenectady, N. Y¥ 
Hart Mfg. Co., Hartford, Conn. 
Micro Switch Corp., 1 E. Spring 
National Acme Co., 170 E. 131st 
Ward Leonard Elec. Co., 34 
Westinghouse Elec 
burgh, Pa. 


SWITCHES, Mercury 


Vernon, N. ¥ 
Dept. 7-N, E. Pit 


Milwaukee. Wis 








Cleveland, O 


Freeport, Ill 
Cleveland, O 
South, Mt. Vernon, N. Y 
& Mfg. Co Dept. 7-N, E. Pitt 


General Elec. Co., Nela Specialty Div., Lamp Dept 
410 Eighth, Hoboken, N. J Kon-Nee-Tors 

Hart Mfg. Co., Hartford, Conn Diamond H."’ 

Mercoid Corp., 4201 Belmont Ave Chicago, Ill 


Powrex Switch Co., 196 Willow 
Ward Leonard Elec. Co., 34 


SWITCHES, Radio 
Centralab, Div. of Globe 
Ave., Milwaukee, Wis 
Clarostat Mfg. Co., Inc 285 N. Sixth, Brooklyn, N. Y 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I 

Mallory & Co., Inc P. R Indianapolis, Ind. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il! 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Ine., 227 Fulton. New York. N. Y 
American Automatic Elec. Sales Co 1033 W Var 
3uren, Chicago, Ill 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 
Clare & Co., C. P., 
cago, Tl 
Dunn, Inc 
“Dunco 


Waltham 
South, Mt 


Mass 
Vernon, N. ¥ 


Union, Inec., 900 East Keefe 


Industrial Contre 


Lawrence and Lamon Aves Chi 


Struthers, 1321 Cherry, Philadelphia, Pa 


General Elec. Co., Section B676-21, Schenectady, N. Y 

Hart Mfg. Co., Hartford, Conn Diamond H 

Micro Switch Corp., 1 E. Spring, Freeport, I 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 

Allied Control Co., Inc., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford Conn 

Chase-Shawmut Co., The, Newburyport, Mass 

General Elec Co. Section Q-0160 Appliance ar 
Merchandise Dept., Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


Micro Switch Corp., 1 East Spring, Freeport, Tl 
Minneapelis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn 


SWITCHES, Stepup 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I! 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, Mass. 


SWITCHES, Time. See 
SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201 


Timing Devices 


Schenectady, N. Y 


TACHOMETERS 
Weston Elecl. Instrument Co., 582 
Newark, N. J 


Frelinghuysen Ave 


TAGS, Terminal, Wire & Cable 


National Band & Tag Co., Dept. 9-938, Newport, Ky 
TANTALUM 
Fansteel Metallurgical Corp., North Chicago, Tl. 


TAPES, Cotton, Linen, Silk 

Continental-Diamond Fibre Co., Newark, Del 

General Elec. Co., Section Q-0160. Appliance = and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W 
Blvd., Chicago, Til 

Mica Insulator Co., 
ae 

Westinghouse Elec 
burgh, Pa 


Washingtor 


Dept. 31, 200 Varick, New York 


& Mfg. Co., Dept. 7-N, E. Pitts 


TAPE, Fibre 
Minnesota Mining & Mfg. Co., St 
Scotch 


Paul, Minnesota 


TAPE, Mica 
Continental- Diamond 
General Elec. Co., 
chandise Dept., 
Insulation 


Fibre Co Newark, Del 

Section Q-0160. Appliance and Mer 

Bridgeport, Conn 

Manufacturers Corp., 565 W. 
Bivd., Chicago, Ill. 

Mica Insulator Co., 
N. 


Washingtor 






Dept. 31, 200 Varick, New York 











m, §. ¥ 
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liance 


Washingtor 


New York 


E. Pitts 


Minnesota 


e and Mer 


Washingtor 


New York 
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NOT WHAT THEY SEEM! 


Far from being bombs, these are brass shafts about 
an inch long, used to carry perforated tokens, which 
are slipped on and off over spring-actuated steel balls. 
These balls with their tiny springs are spun into re- 
cesses in the shaft! A nice assembly, indicative of 
the many phases of “Peck Service.” To get better 
acquainted with this service, 


Send for Catalog 


of Peck Springs and Screw Machine Parts and a spe- 
cial technical treatise on how to order springs. Please 
write on your letter head. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 















LAMINATION DIES 





For high-speed economical quadeeion, you need sation 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 





Worm Drive Back Geared 
FLEA POWER MOTORS 


ads 


oi A products or make them Automatic with 

pee 

Dependable 110V Miniature Motors . . . types that 

ge meet the requirements of a hundred different 
D. Universal, cased or 


skeleton Bes. “with or without back gears... any 
ey Hundreds of thousands in use. 
low Cost . produced in great numbers by modern 


volume production "methods, these reliable little motors 
are surprisingly inexpensive. 

Technical Service... state your problems, we'll give 
you our answer with prices, quotations and possible 


Any quantity . . - | or 1,000, = on short notice— 
sold singly, in dozens or thousands. 
Write for Motor Sheets 


SPEEDWAY MFG. CO. 
1828 So. 52nd Ave., are Le 


SIXTH ANNUAL PRODUCT DESIGN NUMBER 








paws 
ak 







Remember 


the Number — 
ACME VARNISHED CAMBRIC 


WITH 


HEAT 
RESISTANCE 


‘“ACME 900” is definitely a new develop- 
ment in black varnished cambric. It will 
withstand much more heat than any of the 
regular cambrics. At the same time, it has 
excellent dielectric, insulation resistance 
and physical strength. Nevertheless, the new 
cambric is offered for prompt shipment at 


NO ADVANCE IN PRICE 


This new product was developed in the 
Acme laboratories to withstand the higher 
temperatures of modern designs in motors 
and in other electrical equipment. It is 
still, of course, Class ‘‘A”’ insulation, but it 
is on the high side. 

It has been thoroughly tested from all 
angles and carries the usual Acme Quality 
Guarantee. 

No. 900 can be supplied in black in rolls of 
standard widths and in tape of standard 
thicknesses. We shall be glad to send 
samples for test, and without the slightest 
obligation. 


The Acme Wire Co., New Haven, Conn. 


Wire 


PRODUCTS 





217 






























































































TAPE, Rubber and Friction 





General Elec Co Section Q-9160 Appliance and Mer 
chandise Dept Bridgeport, Conn 
Insulatior Manufacturers Corp 65 W Washington 
Bivd Chicago, Il 
Mica Insulator Co Dept 1, 260 Varick, New York 
N = 
West ae yuise Elect. & Mfg. Co., Dept. 7-N, I Pitt 
bers Da 
TAFE, Varnished Fabric 
Acme Wire (¢ New Haver Conr 
Brand & Co., Wh 276 Fourtl Av New York, N. Y¥ 
Turb 
General Ele ( Section Q-0160 Appliance and Mer 
se Dept Bridgeport, Conn 
ior Manufacturers Corp 65 W Washingtor 
Chicage Ill 
ulator ¢ Dept 1, 200 Varick, New York 
Empire 
u Elect. & Mfg. Co., Dept. 7-N, I Pitt 
bu Pa 





EYELETS —Regular and Special 
W IRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 


| 
ZINC—Strip zinc for commercial 


PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 

rarer eg 
Spirally Wrapped ef Dielectric 
Paper, Fish Paper, Acetate or 


ed 
— \ _\ 


LY ate ila lates and Samples 


PRECISION PAPER TUBE CO. 
Aas ke Le ae encom a 





Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 





lL 


ts 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 


801 GLASGOW AVE., FORT WAYNE, IND. 








TERMINAL BLOCKS. See Blocks, Ter- 
minal 

TERMINALS, Plain & Locking 

Shakeproof Lock Washer Co 2509 N Keeler Ave 
Chicago, Ill 

TERMINALS & CONNECTORS 

Alden Products Co., 7 Center Brock m, Ma 
American Brass Co., Waterbury Brass Goods Branch 
Waterbury Conn 

Burke Elec. Co 12th & Cranberry Sts Erie, Pa 

Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. C¢ 1627 W. Walnut, Chicago, Ill 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd 


( innati, O 
Jones, Howard B 2300 Wabansia Ave Chicago, Tl. 
Terminals and Terminal Plates.) 





Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Littelfuse Ir 1252 Lincoln Ave Chicag Il (For 
Fuses 

Millen Mfg. Co., Ine., James, 150 Exchange Malden 
Mass 

Patton-MacGuyer Co 17 Virginia Ave Providence, 
R. I 

Sherman Mfg. Co H. R., Battle Creek, Mich 
fhompson-Bremer & CC 1642 W Hubbard, Chicago 
I 

TESTERS, Coil 

See also Instruments. 

Weston Elecl. Instrument Corp 582 Frelinghuysen Ave 
Newark, N. J 

veorEn. Insulation 

ial Transformer Co., 2540 Belmont Ave New 

York N. % 


se LABORATORIES 


trical Testing Laboratories, 79th & East End Ave 
New York, N. Y 











THERMOSTATIC METAL. See Metal 
Thermostatic. 

THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Ele ( Industrial Control 
Div Hartford, Conn 

Barber-Colman Co., Rockford, Ill 

oe I Struthers, 1321 Cherry Philadelphia Pa 

Fenw orporated, 10 Main Ashland, Mass 

Genera etric Cc Schenectady ae 

Co., Inc 2531 N Broad, Philadelphia 

Hart Co., Hartford, Conn Diamond H 

Mercoid Corp 4201 Belmont Ave Chicago, Ul Pyro 
the Sensathern Vasaflame 





Micro Switch Corp 1 East 
Minneapolis 


Spring 


Freeport, Ill 
Honeywell Regulator Co., 2810 Fourth Ave 


S., Minneapolis, Minn. 

Spencer Thermostat C¢ 109 Forest Attlebor« Mass 
Klixor 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts 
burgh, Pa 


TIMING DEVICES 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


American Gas Accumulator Co., Electrical Diy Eliza 
beth, N. J 
Bacon, Emra D., 4513 Brooklyn Ave Cleveland, Ohio 





Barber-Colman Co., Rockford, Ill 

Cramer Co., Inc., R. W.. Centerbrook, 

Dun In Struthers, 1321 Cherry 
Dunco.’’ 

Eagle Signal Corp., 
flex 
General Electric Co., Dept. 6 
Guardian Elec. Mfg. Co., 1627 
Hansen Mfg. Co., Princeton, i 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
vo Electric Co., 37 West Van Buren St., 

I] 
Thompson Clock Co., H. C 
Ward Leonard Elec. Co., 34 


Conn 
Philadelphia Pa 
Moline, IIl. Microflex Poly- 


, Schenectady, N. Y 
Walnut, Chicago, Ill 





Chicago 


Bristol, Conn 


South, Mt. Vernon, N. Y¥ 





Walser Automatic Timer Co., Graybar Bldg., New York, 
N 

Wes ouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burg Pa 

TOOLS, Power 

Walker-Turner Co., Inc., 4290 Berckmar Plainfield, 
Ny J 

TOOLS AND JIGS 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 

Wrought Washer Mfg. Co., 2200 So. Bay Milwaukee, 
Wis 

TRANSFORMERS 


For built-in applications to electrically operated ma 


chines, appliances and equipment. 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
1] 

Electricoil es Inc., 6 Varick, New York, N. Y. 

General Elee. C« Ft. Wayne, Ind. 

Industrial Trans former Co., 2540 Belmont Ave., New 
York, N. Y. 

Magnetic Windings Co., 16th & Butler, Easton, Pa 


Ward Leonard Elec. Co 34 South, Mt 
Westinghouse Elec. & Mfg. Co 
burgh, Pa. 


Vernon, N. Y 
Dept 7-N, East Pitts 


TUBES, Ceramic. See Cores, 


Resistance Coil. 


Resistors & 


TUBES, Paper 


Paramount Paper Tube Co., 801 Glasgow Ave., Fort 


Wayne, Ind. (Square, Rectangular, Round. ) 

Precision Paper Tube C¢ 2035 W. Charleston, Chicago 
Ii} Square, Rectangular, Round.) 

TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn 

Bridgeport Brass Co Bridgeport, Conn 

Dante Elec Mfg. Co Bantam, Conn 

Iisco Copper Tube & Products, Inc 5629 Madison Rd., 
Cincinnati, O 

Revere Copper & Brass, In 230 Park Ave New York, 
. 


Scovi Mfg. Co., 65 Mill, Waterbury, Conr 
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TUBING, Extruded Plastic 


Irvington Varnish & Insulator Co., 


TUBING, Laminated Phenolic 


Irvington, N. J 


Brandywine Fibre Products Co., 1402 Walnut, Wi g 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del 
lulak 

Formica Insulation Co., 4638 Spring Grove Ave 
cinnati, O 

General Electric Co., Section A-80, Plastics Dey 
Plastics Ave Pittsfield, Mass. ‘‘Texolite.’’ 
Insulation Manufacturers Corp., 565 W. Washi n 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New k 


Be 
National Vulcanized 
Phenolite 


Fibre Co., Wilmington 


Richardson Co., Melrose Park (Chicago), Ill 
rok.’’ 

Synthane Corp., Oaks, Pa 

Taylor Fibre So., Norristown, Pa 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E 
burgh, Pa 

Wilmington Fibre Specialty Co., Wilmington 


Ohmoid.’’ 


TUBING, Monel & Nickel 
Driver-Harris Co Harrison, N. J ‘ 
International Nickel Co., Inec., 67 
ie 

General Plate Co., Div. of 
Attleboro, Mass 

Spencer Thermostat Co., 109 Forest, 


Wall, New York 


Metals & Control ( 


Attleboro, M 


TUBING, Phosphor Bronze 

American Brass Co Waterbury, Conn. : 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
NM © 


TUBING, Varnished Fabric (Spaghetti) 
Brand & Co., Wm., 276 Fourth Ave., New York, N. ¥ 
Turbo 
General Elec. Co 
chandise Dept., 
Insulation Manufacturers 


Section Q-0160 
Bridgeport, Conn 
Corp., 565 W 


Appliance and Mer 


Was! 


Bivd Chicago, Ill , 
Irvington Varnish & Insulator Co., Irvington, N. J. | 
Mica Insulator Co., Dept. 31, 200 Varick, New York 


m x Empire.’’ 

TUBING, Vulcanized Fibre _ 

Brandywine Fibre Products Co., 1402 Walnut, Wilr 
ton, Del 

Continental- Diamond 

General Elec Co 
Bridgeport, Conn 
Insulation Manufacturers 


Newark, Del 
Merchandise Dept., 


Fibre Co., 
Appliance & 


Corp., 565 OW. Washingtor 


Blvd Chicago, Ill . ; : 

National Vukanized Fibre Co., Wilmington De 
Peerless, Vul-Cot 

Taylor Fibre Co., Norristown, Pa 


Fibre Specialty Co., Wilmington, Del 


Ohmoid.”’ 


Wilmington 
Fyberoid,”’ 


TUBULAR LAMPS. See Miniature. 


Lamps, 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes i 
Callite Tungsten Corp 547-39th, Union City, N. J 
Kulgrid : ; 
Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland 
Ohio. ; 7 
Fansteel Metallurgical Corp., North Chicago, Ill 


Indianapolis, Ind 


Mallory & Co., Inc., P. R 1 
i Newark, N. J 


Wilson Co., H. A., 105 Chestnut, 
ULTRA VIOLET SOURCES. 


UNITS & ELEMENTS, Resistance Heating 
General Electric Co., Dept. 6A-201, Schenectady, N Y 

Rockbestos Products Corp., 756 Nicoll, New Haven 
Conn. ‘‘Rockbestos All- Asbestos.’ 

Trent Co., Harold E., 619 N. 54th, 

Vulcan Elec. Co., Lynn, Mass 

Westinghouse Elect. & Mfg. Co., 
burgh, Pa. 


See Lamps 


Philadelphia, Pa 
Dept. 7-N, E. Pitt 


White Dental Mfg. Co., S. S., 10 E. 40th, New York 
N. Y : 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh 
Pa Chromalox.’’ 


VACUUM PUMPS. See Pumps, Vacuum. 


VACUUM SWITCHES. See Switches, 
Vacuum. 

V-BELTS Le 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 


cago, Ill 


VARNISH, 


General Elec. Co., 


Insulating 


Section Q-0160 Appliance and Mer 


chandise Dept., Bridgeport, Conn. : . are 
Insulation Manufacturers Corp., 565 W. Washingtor 


Blvd., Chicago, Il. 
Irvington Varnish & Insulator Co., 
Mica Insulator Co., Dept. 31, 200 
N. Y. ‘‘Linolac.”’ 
Westinghouse Elect. 
burgh, Pa. 


VOLUME CONTROLS, 


sistors, Radio. 


Irvington, N. J. 
Varick, New York 


& Mfg. Co., Dept. 7-N, E. Pitt 


Radio. See Re 


WASHERS, Felt 


American Felt Co., Inc., 315 Fourth Ave., New York 
Das eee 

Felters Co Inc., 201 South, Boston, Mass 

Western Felt Works, 4029-4115 Ogden Ave., Chica 
Ill 

Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., 
**Kantlink.”’ 

sarnes Co., Wallace, Div. of 
sristol, Conn. 

Beall Tool Co., East Alton, Til. ‘‘Kantlink.”’ 

Eaton Mfg. Co., Massillon, O. ‘‘Kantlink.’’ 

Hubbard Spring Co., M. D., 560 Central Ave., P 
tiac, Mich 

National Lock Washer Co., 

waukee, Wis. ‘‘Kantlink.’’ 


Pittsburgh, 


Associated Spring C« 


Newark, N. J., and M 
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es CASTINGS 
SOLID AS A ROCK 

































all. Nev 
Contr 
tleboro, M What Does This Mean to You? 
Ave., Ne What Do Good Castings Mean to 
wennitiiny You in Your Manufacturing? 
‘ew York, N. ¥ 
liance and What Do Solid Castings Mean to 
W Was! , . 
iia Your Customers? 
rick New Y 
is PRESSURE CASTINGS, INC. 
aia a ial a 
BE a Zine and Aluminum Die Castings 
W. Washingt 21500 St. Clair Ave., Cleveland, Ohio 
ilmingtom 
C,H. FOSTER FRANK WEBSTER 
iaiianad Chairman of Board Factory Manager 
GEO. H. RALLS JOE OBERMAYER 
cies President Chief Engineer 




















Ave., Cleveland 

ee x“ Ba 

ark, N. J HOW You 
See Lamps CAN USE a 


ance Heating Ask for free 
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henectady, N 
ll, New Haver 



















iladelphia, Pa . 
Manufacturers almost daily 
are discovering profitable new 


7-N, E Pitt | 
his unique material, 


a applications fort Sena = 
i i as important advante o 
pong = hay ry a ; from a sample, which 


I ! 
slvd., Pittsburg can judge its value only 


we'll send w ithout obligation- , 
E. H. TITCHENER & CO. 


R. R.. Binghamton, 


Better write now- 


ss, Vacuum N. Y. 






Walnut Street & Erie 















e Switches, 

A product of “WIRE GOODS HEADQUARTERS" 

Sangamon, Chi WIRE FORMINGS . STRIP STEEL SPECIALTIES . DISPLAY RACKS . 
WELDED WIRE ASSEMBLIES . LIGHT STAMPINGS «. STAPLES, ETC. PURPOSELY designed to meet the increasing demands 
— of electrical manufacturers for a time delay relay that 
pliance and will do more than one job. This instantaneous recycling 
W.  Washir unit is meeting widespread acclaim. The Agastat offers 
ington, N. I. For Prodection a diversity of timing effects with the use of different cir- 
rick, New cuit combinations. Ruggedly constructed for hard serv- 
TN. EI SPEED — SAFETY ice, it is not affected by dust, dirt, temperature or voltage 





fluctuations. Positive snap-action type contacts, mag- 
netically shielded coil and set screw field adjustment. 


Write for Bulletin N4; no obligation. 


ACCURACY—ECONOMY 


OUR PHOTO ELECTRIC AND OTHER ELECTRONIC 
CONTROLS INCREASE INDUSTRIAL EFFICIENCY. 
Ave., New York BASIC DESIGNS SATISFY VIRTUALLY ALL INSTAL- 


soe ongn —camaneae VAY BEES 
rc | | a ACCUMULATOR (CO. 


ke TORRINGTON, CONNECTICUT eae lieve DIVISION 
ayaa Export Department: 114 Broad Street, N. Y. C. 
ELIZABETH NEW JERSEY 
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Phila 


delphia, Pa Kantlink land, O United States 
Positive Lock Washer Co Newark, N. J Kantlink.’ Belden Mfg. Co., 4633 
Raymond Mfg. Co., Div. of Associated Spring Corp., Bridgeport Brass Co Bridgeport 
Corry, Pa . ; 7 = ; 
"sy n . Gener: s1e¢ 
i oe Industries, Inc Front & Erie Ave., Phila Bri “ . I Conn 
ielphia, Pa ee 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi Roebling’s Sons Co., John z 


cag 


Thom 
Il 


Washburn Co., Worcester, Mass 


Wrou 
Wi 


delphia Steel & Wire Corp Germantown, Phila American Steel & Wire 





Ili 
pson-Bremer & Co., 1640 W Hubbard, Chicago 


Kantlink.’’ Callite Tungsten Corp 


ght Washer Mfg. Cx 2200 So say, Milwaukee. 


Attleb Mass 





WASHERS, Plain, Metallic 


Barnes Co Wallace Div. of Associated Spring Corp 

Bristol, Conr Accurate Spring Mfg. Ce 
Bridgeport Brass C« Bridgeport, Conn American Steel & Wire 
Hubbard Spring Co., M. D 559 Central Ave., Por and, O. (United States 

tiac, Mich Barnes Co., Wallace, Div 
Raymond Mfg. Co., Div. of Associated Spring Corp Bristol, Conn 

Corry, Pa Cuyahoga Sp e C 0399 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn aoe Co nae ag 
Wrought Washer Mfg. Co 2200 So. Bay, Milwaukee 1800 Clybourn Ave. 

Wis l pourn Ave 

Hubbard Spring Co., M 
tiac, Mict 


WASHERS, Non-Metallic. See Fibre, Vul- 


canized; Also Plastics; Also Ceramics. Peck Spring Co., 12 Grove 
Raymond Mfg. Co., Div 
Corry Ps 
WAX AND COMPOUNDS Roebling’s Sons Co., John J 
Sealing and Filling; Impregnating; Saturating and Scovi Mfg. Co., 65 Mill 
Finishing; Cbhatterton’s Compound; Sealing Cement Titchener & Co., E. H., 


General Elec. Co 


WIRE FORMS 


Section Q-0160 


Appliance and Mer 


chandise Dept., Bridgeport, Conr 


Irvin 
Mica 
N 


WHEELS, Blower and Fan 


gton Varnish & Insulator (¢ 


Irvington, N. J 
Insulator Co Dept 31, 200 Varick, New York 
Y 





Rockefeller Bldg., Cleve 


Co Appliance 


WIRE, Copper Clad 


Union City, N. J 
General Plate Co., Div 


Rd., Cleveland, O 
Associated Spring Corp 


Hunter Pressed Steel Co., 
Plainvill, Conn 
Associated Spring Corp., 


1. Cc 

Trenton, N. J oe 
Waterbury, Conn 
Binghamton, N. Y¥ 











WIRE, Insulated 


Steel Corp. Subsidiary.) See also Cable, Heavy Duty; Cord, Flexible 
Van Buren, Chicago, Til American Steel & Wire Co., Rockefeller Bldg., Cle 
Conn land, O. (United States Steel Corp. Subsidiary.) 
Merchandise Dept., Belden Mfg. Co., 4633 W. Van Buren, Chicago, 
Colo-Rubber,’’ ‘‘Nitro.’’ 
Trenton, N. J. Soston Insulated Wire & Cable Co., Dorchester, Ma 


General Elec. Co., Section Y-0160 Appliance and M 
chandise Dept., Bridgeport, Conn *‘Deltabeston 

General Electric Co., Dept. 6E-201, Schenectady, N 

Holyoke Wire & Cable Corp 710 Main, Holyoke, Ma 


& Control Corp., Lenz Electric Mfg. Co., 1755 N. Western Ave., 
cago, Ill. (Glass.) 

Rockbestos Products Corp 756 Nicoll New Ha 

‘‘Rockbestos 


Conn Rockbestos All-Asbestos.’ 
ae 


toe g’s Sons Co., Jo d Trenton, N 
Take. Chicago: Ii Roebling Sons Co., John A., Trenton J 


Rockefeller Bldg., Cleve 
Steel Corp. Subsidiary. ) 
Associated Spring Corp., 


WIRE, Magnet 


Acme Wire Co., New Haven, Conn **Enamelite 
“‘Cottonite,”’” ‘‘Silkenite,’’ Paperite,’’ ‘Celenit 
‘*Heatex.”’ 

American Steel & Wire Co Rockefeller Bldg Clev 
land, O. (United States Steel Corp. Subsidiary.) 


Central Ave Pon Belden Mfg. Co., 4633 W. Van Buren, Chicago, | 
“‘Cotenamel,’”’ ‘‘Celenamel,”’ Silkenamel.”’ 
Pa General Elec. Co., Section Y-0160 Appliance and M 


chandise Dept., Bridgeport, Conn *‘Deltabeston 
General Electric Co., Schenectady, N. Y 

Rockbestos Products Corp., 756 Nicoll, New Hav 
**Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J 
Winsted Division, Hudson Wire Co., Winsted, Conr 


WIRE, Resistance 


American Brass Co., Waterbury, Conn 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Boston Insulated Wire & Cable Co., Dorchester, Ma 
Driver Co., Wilbur B., Newark, N. J Tophet,’’ ‘‘Cuy 





ron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘“‘Cobanic,”’ Radiocarb 
sarbe : t A Radioalloy.’ 
a i As an ae a = ’ 1 Pp TENT FOR SALE Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘“‘Ad 
a tte —. Co 56 W. Monroe, Chicago, Ill wanes ‘Hytemeo,”  “Nilvar,”” staane:? “Chanel 
Sane ae ea Pec coe “Gridnic,”’  ‘‘Radioohm, Ohmax,”’ ““Midohm 
Victor Elec. Products, Inc., 2950 Robertson Rd., Cin SIMPLE DEVICE “Lohm,’’ ‘‘Lucero.’’ 
cinnati, O 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking 


WINDING MACHINES, Coil 


Ideal Commutator Dresser Co 1008 Park Ave Syca may $s lv r por 

nel Com y solve your problem. 
Universal Winding Co P. O. Box 1605, Providence 

mg. i Leesona Duo- Mati 


WIRE, Bare 


Aluminum Co. of America, 2179 Gulf Bldg., 


> 
a 


THERMAL TIME SWITCH 


Opens or closes circuit mechanically 
by linear expansion of metal rod. This 


290 Grove St. 


Pittsburgh, 





Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mas 
Hoskins Mfg. Co., Detroit, Mich 
Chromel-Alumel.”’ 


“‘Chromel,’’ ‘Cope 


WIRE STRIPPERS. See Strippers, Wire 


Reasonable. ZINC 


Sheet, Strip, Slab, Rolled : 
New Jersey Zinc Co., 160 Front, New York, N 
Horse Head.”’ 


J. LANDAU Platt Bros. & Co., Waterbury, Conn. (Fuse Metal 


Jersey City, N. J. 


ZINC, Pre-Finished 


American Nickeloid Co., 1322 Seeond, Peru, Il 


Whatever your requirements may be ELECTRICOIL products are built right! 


Transformers ... power and audio in sizes up 
to 15 KVA... current... potential... all 
types of standard or special design. 


Coils . . . Reactors and choke, iron core and 
air core types ... special coils and solenoids 
for relays, magnets, etc. 


Rectifiers .. . Copper Oxide, Selenium or tube 
type, filtered or unfiltered, for all d.c. require- 
ments. Adaptation of design to your particular 
needs. 


ELECTRICOIL COMPANY, 


Manufacturing Specialists to the Electrical Industry 


INC. 


6 VARICK STREET NEW YORK, N. Y. 


BUSINESS WANTED 


Will pay up to $50,000 cash for manu- 
facturing business now established and 
operating. State products manufactured 
and sales per year for past five years. 
Address Box 10, care of 


ELECTRICAL MANUFACTURING 
232 Madison Avenue, New York, N. Y. 




















EXPERIENCED ENGINEER 


Wants to Relocate in Metropolitan New York 


Electrical engineer having extensive, successful experi- 
ence in administrative research and development work in 
manufacturing involving electrical materials, devices and 
radio, now employed, desires to relocate in Metropolitan 
New York district owing to family reasons. Unusual ex- 
perience in standardization work and association activities. 
Perfect health. Progressive, creative and aggressive with 
a balanced conservatism. Nationally known in the elec- 
trical manufacturing industry. Excellent record for out- 
standing accomplishment. Box 101, c/o ELECTRICAL 
MANUFACTURING, 232 Madison Avenue, New York, 
N. Y. 
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US LES 


DIVISION OF ASSOCIATED SPRING CORPORATIO 


RAYMOND MFG. CO., CORRY, af 


*® Gain the economy of cold upset and rolled-thread specials, 
accurately manufactured in productive quantilies at Central. Our 
engineers are ready to give you full cooperation in the develop- 


ment of special products. Write today. 
CENTRAL SCREW COMPARY ¢iicaco, emois 
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IT’S SMALL 
BUT SO IMPORTANT 


‘Lae Lucite bushing 
on the electric miner’s 
cap lamp made by Porta- 
ble Lamp and Equip- 
ment Co. of Pittsburgh, 
Pa., is small, but the part 
it plays in improving 
ease of operation is big. 


Originally the headpiece of the lamp was made with- 
out this bushing and considerable difficulty was en- 
countered in following the complicated T slot made 
necessary by mine safety laws. 


Now with the transparent bushing, the cable and 
the lamp can be joined ina jiffy. The entire T slot and 
the connecting pin are in full view at all times. A 
source of annoyance was eliminated once and for all. 


Auburn has been the means of improving many a 
product. In some cases our 60 years’ experience en- 
ables us to give specialized help in plastic design. In 
other cases our ability to mold to exacting needs per- 
mits an otherwise impossible improvement to be made. 
When you specify Auburn, you buy more than just 
plastics—you buy 60 years of knowing how—but it 
costs you no more. 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS, INC. 


AUBURN, N. Y. 


NEW YORK, CHICAGO, DETROIT, CLEVELAND, SYRACUSE, BOSTON 
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The Ward Leonard 
Pressed Steel Plate Type 
Rheostat is a most 
adaptable control de- 
vice. It lends itself to 
front or back of board 
mounting, multiple deck 
assembly, concentric 
operation, and manual 
or motor drive. Thus, 
whatever the control requirements or method of 
operation may be, Ward Leonard, with their wide 
range of rheostat mountings and accessories can give 
you on short notice the exact combination to do 


the job. 





L. Plate Type Rheostats are 
ae mam <", 6, 8", 232°, 16% 
and 18” diameters. 











Plate Type Rheostats are described in Bul- 
letin 60. Ring Type Rheostats in Bulletin 
1105. Bulletin 
8002. Send for Bulletins of interest to you. 


WARD LEONARD 


Electric control devices since 1892 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Laboratory Rheostats in 





















Please send me your Rheostat Bulletin No. 
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City. 
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INSULATING HEADQUARTERS 
...».9ince 1905 


Pioneering thirty-five years ago in the development 
and manufacture of improved varnished cambrics, 
Irvington has steadily introduced new types of flexible 
varnished insulations to become the largest manu- 
facturer of this class of product. 


Steadfast insistence on quality, combined with pro- 
gressive laboratory development and proper labora- 
tory control, has always been universally recognized 
as a part of all Irvington operations—and consistently 
reflected in all Irvington products. 


With a modern, fireproof plant in New Jersey equipped 
with the most up-to-date machinery and containing 
extensive Laboratory facilities—and with another 
plant in Canada—three separate Company Divisions 
now offer sixteen different insulating products in a 
wide range of grades, sizes and characteristics. 


With production capacity sufficient to fill all normal 
and emergency needs, and with stocks available for 
immediate deliveries, Irvington welcomes all in- 
quiries and offers an immediate solution to insulating 
problems. 


IRVINGTON ELECTRICAL INSULATIONS 


Varnished Cambric Cable-Cloth, IRW-O-LITE Extruded Plastic 
Varnished Cambric for general Insulating Tubing. 
insulation. a eg Composite Slot 
: : nsulation. 
Wire n't a IRVINGTON and HARVEL 


: ‘ Insulating Varnishes. 
Vernished Silk. HARVEL Protective _ Paints, 
Varnished Paper. 


Coatings and Finishing Enamels. 
IRV-O-VOLT Varnished HARVEL Oil Stop. 


CARDOLITE Coil Sealing Insu- 


lation. 


In- 


side-and-Out Tubing and Sleev- 
ing. 
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»CHROMALOX 
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Get your product out in front by equipping 
it with these all-around satisfying heating 
units. The wide variety of Chromalox 
types, sizes, and capacities, enables you to 
pick just the right unit for your product 
design and performance. 


Capitalize on the fine reputation of Chromalox 
units. Your industrial buyers know these 
units—many are using Chromalox units for 
process and other heat in their own plants. 
Your product, Chromalox-heated, will win 
their instant approval. 


The same goes for buyers of domestic ap- 
pliances. Thousands are using Chromalox 
electric range units in their own kitchens. 
They know the super standards of per- 
formance a Chromalox-heated product will 
give them! 


Discuss your electric heating problems with 
Wiegand engineers. Their assistance may 
mean new profits to you! 


Write fer the Chromalox Bock of Electric Heat 
—64 pages of handy information for every 
manufacturer of electrically heated products. 
The coupon below, with your business letter- 
head, brings your copy. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


PING ick Sides saea de nds Sian cu DOES ose seen deanna 00 


Pittsburgh, Pa. 
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ilies Pie Wie tae sxc? aiecars | | 210 of the correct type of coils for your specific re- | 
Triplett Electrical Instrument Co.. ae , 142 . 
a rrombetta Solenoid Co. . Salieri as ; aa 214 quirements. ly 
Tubular Rivet & Stud Co.... ; 209 . ° . . bie 
: oo The Davis organization is an efficient, smooth run- | 
1‘ . . ’ . . 
s li . . ning unit that’s geared to making coils for you—at 
. dy lite orp., WS TS etew dene ee J ‘ nie 36 “ 
21 Union Carbide & Carbon Corp. ... a a Saving. | 
United Cinephone Corp. ............ ‘ 219 ‘ . : s ; 
Gute Gisics. Seek Ce: ss. oe eae ee Davis quality is well-known throughout the industry. | 
211 Universal Clay Products Co., The.... 189 The low unit cost of 
139 Universal Winditie Co. ciicccceinecdar hacen eee ° “ 
te Davis-Made products is 
Vacuum Cleaner Corp. of America ea a a also very important. Free . 
Vulean ‘Btectrie Co. ...a<csicvececes ; ; eedac aac . 
Zs If you are looking for a Coil 
, 155 Wagner Electiic Corp. <.. vise yeuadidieoanlci ean saving and improving Manual | 
21 Walker Co., George ....... Oe Te ee Te a || 
105 Waitham Watch Co. ....... < Sretere ee alas ne bins Marea mele eee your product, ask 
217 bain Leonard Electric Co. ...... . Pree er re a! Mr. Davis to check over 2 sorte catalog on | 
O¢ de ee a ee ere fiule Gta Gail Sete eran 191 . oils ransformers, and 
7 Westinghouse Electric & Mfg. Co..... ; os 109, 135, 147 your coil problems and Solenoids is effaced free 
218 Weston Electrical Instrument Corp. .... sae a ue make recommendations. to engineers and buyers 
212 West Virginia Pulp & Paper Co... ee ede eel " of electro-magnetic wind- 
216 White Dental Mfg. Co., The S. S.... aso | There is no extra charge | ings. Write for your 
1, 218 Wiegand Co., Edwin: L.......05.5.. wih ate we» 224 for this service copy—today. 
219 Wilmington Fibre Specialty Co. ............0200-- 215 , 
18( UGS CMs ERs is Gikka cach ke keto 174 
1] Winstead Div. of Hudson Wire Co 15 DEAN Yd Dyes LS pA CO | 
. 186 Wire Stripper Ca.,. The. ....c6005 d we . 190 6 ll Laon 
“152 Wrought Washer Mfg 1 Precision Made Coils for Every Electrical Purpose 
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WHEN IN CHICAGO, 


to visit our plant and see how, each day, we convert 
thousands of pounds of drab looking molding powders 
into millions of attractive, colorful PLASTIC MOLDED 
PARTS. 


To see how, from rough blocks of steel, we fabricate the 
intricate, precision molds from which these parts are 


molded. 


We believe such a visit will prove interesting and 
informative to you. It might even suggest a way to 
you of applying molded plastics to your product that 
would make it more attractive, more salable and reduce 
its manufacturing cost. 


By accepting this invitation you incur no obligation, — 
we merely want you to see how plastic parts are 
molded and molds are made. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 NORTH KOLMAR’ AVENUE CHICAGO, ILLINOIS 


ELECTRICAL MANUFACTURING, OCTOBER 1940 








+ 0h 


pi Tak 











The experts say that regardless of what happens in Europe, competi- 
tion is going to become tougher and tougher. Products must be more 
salesworthy, production must be more efficient. Right now is the 
time for you to get your head up... right now is the time to put 
Te ee a MO 
ee eS ee mh ee 
Te a a 

SO ee Ce a me Cai 
remarkable improvements in their plant equipment and greatly in- 
crease the saleability of their motor driven products by using Master 
Ce me et MMR ie ee) ae) 
iC) ee ee a ee a a 
CUR ae ee ee eM 
MASTER'S unusual ability to serve you promptly and economically 
ee 


THE MASTER ELECTRIC COMPANY @ DAYTON, OHIO 
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REVERE TECHNICAL 
ADVISORY SERVICE 


In many plants and industries, Revere Technical Ad- 
visory Service“men are working shoulder to shoulder 
with executives and engineers in solving defense prob- 
lems by selecting a suitable type and form of copper 
or one of the many copper base alloys. 

These are picked men, with broad backgrounds in 
metal-working methods, plus highly specialized knowl- 
edge of copper and copper base alloy characteristics 
and applications. They are supported in this work by 
the full cooperation of the Revere Research Labora- 
tories and Revere Mills. 

This Technical Advisory Service comprises a thor- 
oughly equipped Research Laboratory, manned by en- 
gineers and metallurgists for (1) developing new and 
better Revere materials to meet active or anticipated 
needs of industry; (2) supplying specific and detailed 
knowledge of the properties of engineering and con- 
struction materials; and (3) continuously observing 
developments of science and engineering with a view 
to their utilization in the improvement of Revere pro- 
duction methods and equipment. 

In addition a corps of technical men are available to 
(1) help industrial executives make use of data devel- 
oped by the Revere research laboratory staff; (2) per- 
ceive the material problems existent in industrial plants 
contacted; (3) assemble data enabling Revere research 
laboratory men to study these problems; and (4) make 
practical tests of the materials recommended in the 
plants concerned. 

This Revere Technical Advisory Service set-up has 
been very successful in reducing costs, improving prod- 
ucts and increasing the output for many industrial 
concerns. 

Its service is available to you with no expense or 
obligation on your part. 
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The shift from making standard prod- 
ucts to making defense products often 
brings new and perplexing problems. 

In the past few months, men entrusted 
with defense orders have been able to 
save Operating steps, material and produc- 
tion costs and time, through the Revere 
Technical Advisory Service. 

The greatest mass of technical data on 
copper and its many alloys is available to 
you through Revere. In addition, newer 
processing methods often make it possible 
for Revere to furnish you metal that will 
enable you to save one or more steps in 
operation. Thus, instead of plain brass or 
copper sheet, strip, rod, or tube, Revere 
can furnish you cups, discs, rotating 
bands, forgings, extruded shapes and 
other semi-finished products. 

From its beginning, in the youth of the 
nation, the copper business founded by 
Paul Revere has intimately cooperated 
with the United States armed forces. It 
has also a long record of successfully re- 
ducing costs and increasing production 
in practically every basic industry. You 
are invited to use this great wealth of 
experience for your own defense prob- 
lems. Simply write to: 


REVERE 


COPPER AND BRASS INCORPORATED 


Executive Offices: 
230 Park Avenue, New York, N. Y. 


Sales Offices and Distributors in 
most of America’s major cities 





